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WEE a 6.8 of Wine are. pee 


ie ee see 


INDEX 


1143 


911 
1205 
1111 


239 


293 


543 


639 


1471 


1873 


1755 


341 


690 


1755 


373 


1601 
2055 


218 
73 
673 


1675 


575 
499 


499 


499 


211 


16 


-Differential shrinkage in composite 
beams (56-56) May 1960 
BIRKELAND, PHILIP W. 
-Connections in precast concrete con- 
struction (63-15) Mar. 1966 
-Closure (63-15) Sept. 1966 
-Disc. Experimental study of reinforced 
concrete frames subjected to alternat- 
ing sway forces (65-76) May 1969 .... 
BIRKIMER, DONALD L.-—Disc. Strength 
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BJUGGREN, ULF—Nomenclature for phe- 
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BLACK, W. C.—Automatic data processing 
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BLAKEY, FRANK A. 
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-Reaction between carbon dioxide gas 
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-Test of a post-tensioned concrete 
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-Disc. Proposed revision of building 
code requirements for reinforced con- 
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Mane LOG Ste dats sce fs o Gitte ont «fens 
-Closure (65-14) Sept. 1968 ......... 
-Effects of aggregate properties on 
strength of concrete (60-62) Oct. 1963 . 
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(57-40) Part 2 Sept. 1961 
-Disc. Water-cement ratio versus 
strength— Another look (57-55) Part 2 
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(61-6) Feb. 1964 
-Photoelastic coating—-High strength re- 
inforced beam (63-58) Nov. 1966..... 
-Pull-out tests—Bar cutoff (63-44) Aug. 
1966 
-Reinforcement-- Design (61- P&P) May 
1964 
BOND STRENGTH OF REINFORCEMENT 
AFFECTED BY CONCRETE 
SEDIMENTATION (62-15) 
-Geoffrey B. Welch and Bruce J. F. 
Patten Feb. 1965 
-Dise. by Tomozo Soshiroda and authors 
Sept. 1965 
BOND STRESS DISTRIBUTION OF RE- 
INFORCING STEEL IN BEAMS AND 
PULLOUT SPECIMENS (63-44) Ervin S. 
Perry and J. Neils Thompson Aug. 1966. 
BOND STRESS— THE STATE OF THE ART 
(63-53) 
-ACI Committee 408 Nov. 1966 
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BOND TO AGGREGATE-— Mortar— 
Cracking (61-52) Aug. 1964 ......... 
BOND TO CONCRETE- Conventional re- 
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-CEB recommendations— Transverse 
reinforcement (62-23) Mar. 1965 
-Flexural--Code requirement (62-P&P) 
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-Strength— High strength steel— Lapped 
splice (62-63) Sept. 1965 .......... 
-Strength--High strength steel-- Pullout 
tests (62-55) Aug. 1965 ........... 
-Strength—Normal pressure influence— 
Pull-out specimens (62-36) May 1965. . 
-Strength— Pretensioned member— 
Strand (62-81) Nov. 1965 ......... 
-Strength— Pull-out specimens— Ultimate 
strength (62-36) May 1965 ......... 
-Strength-- Sedimentation effect— 
Reinforcement (62-15) Feb. 1965 
-Strength— Transverse reinforcement 
CEB (62-23) Mar. 1965 ........... 
-Stress- Anchor bolts for heavy ma- 
chinery (56-CB) Oct. 1959 ......... 
-Stress—Beams--Interaction with diag- 
onal tension (56-4) July 1959 ....... 
BONDING--Symposium abstract, SP-21 
(652A) Oct, 1968-4. Pt Se es 
BONDING TILE AND PAINT TO TREATED 
CONCRETE (63-P&P) May 1966 ...... 
BONNELLY G., RAFAEL-—Disc. Free- 
standing stairs (61-48) Part 2 Mar. 1965 
BONNET, ANDRE— Automatic design of 
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computers—Symposium abstract, SP-16 
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-Additive— Radiation shielding concrete 
(56-6) July 1959 

-Frit—Aggregate additive— Radiation 
shielding concrete (56-6) July 1959 ... 

-Strength and setting time of concrete 
affected by (56-6) July 1959 ........ 

BORTZ, S. A. 

-Investigation of continuous wire re- 
inforcement as a replacement for 
brick ties in masonry walls (59-24) 
May 1962 

-Closure (59-24) Dec. 1962 ......... 

BOSE, D. K. 

-Stress distribution in splitting tests 
(65=49) ‘Aug. 1968 At Foe re ee 

-Closure (65-49) Feb. 1969 ......... 

BOSTON, LAWRENCE A.-— Ultimate 
strength in combined bending and tor- 
sion of concrete beams containing only 
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BOUNDY, C. A. P. 

-Rapid field assessment of strength of 
concrete by accelerated curing and 
Schmidt rebound hammer (61-4) Jan. 
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-Closure (61-4) Sept. 1964 ......... 

BOWER, JOHN E.—Shear strength of 
restrained concrete beams without web 
reinforcement (57-4) July 1960 ...... 
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BOWMAN, A. L.—Corrosion of steel in 
lightweight concrete specimens (65-78) 
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-Application of the general theory of 
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-Precast concrete toroidal vault (61-16) 
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high seismicity (60-54) Sept. 1963... . 
-Disc. Experimental study of lateral 
stability of reinforced concrete beams 
(58-33) Part 2 June 1962 .......... 
-Disc. Hyperbolic reinforced concrete 
cooling towers (58-20) Part 2 June 
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-Disc. Semigraphical analysis of long 
prestressed concrete vaulted shells 
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(61-52) Ang DOL ™ eee ream, come 
-Closure (61-52) Part 2 Mar. 1965 .... 
-Stress distribution, crack patterns, and 

failure mechanisms of reinforced con- 

crete members (61-75) Dec. 1964 . 
-Closure (61-75) Part 2 June 1965 .. 
-Stress distribution in reinforced con- 

crete members with tension cracks 

(62-65)"Sepriel 65 SRA ewe 
-Closure (62-65) Part 2 Mar. 1966 .... 
-Technique for investigation of internal 

cracks in reinforced concrete members 
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(62-3) Jane1905%) Soule e rere nee 

-Disc. Significance of dowel forces on 
the shear failure of rectangular rein- 
forced concrete beams without web 
reinforcement (62-69) Part 2 June 1966 
-Disc. Strains and stresses of concrete 
at initiation of cracking and near fail- 
ure (60-44) Part 2 Mar. 1964 ....... 

-Disc. Test of reinforced concrete 
columns with high slenderness ratios 
(60-32) Dec. 1963 

BRONDUM-NIELSEN, TROELS-—Disc. 

Concrete shell structures— Practices 

and commentary (61-59) Part 2 Mar. 

1965 

BROTCHIE, JOHN F. 

-Flat plate structures (61-53) Aug. 1964 

-Closure (61-53) Part 2 Mar. 1965 .... 

-General elastic analysis of flat slabs 
and plates (56-11) Aug. 1959 ...... 

-Disc. Load balancing method for desipe 
and analysis of prestressed concrete 
structures (60-36) Dec. 1963 ....... 

BROWN, E. VERNON—Architectural con- 
crete: Contractor’s execution (65-39d) 

July VOCS" Sok serena ges sa oe oa tee 

BROWN, H. R.—Tests on slender pre- 
stressed columns—Symposium ab- 

stract, SP-13 (63-CR) Oct. 1966...... 

BROWN, THANE E.-—Handling and driving 
prestressed concrete piles—Symposium 

abstract, SP-8 (61-CR) July 1964 

BROWNFIELD, A. H. 

-Disc. Behavior of a continuous slab 
prestressed in two directions (56-28) 
June: TIGO SS oa ees, vst 6 elie wee tee rare neater 

-Disc. Factors in design and construc- 
tion of lift slab buildings (59-15) Dec. 
1962 

BRYAN, ROSS H.—Precast units for new 
aluminum plant (56-17) Sept. 1959. .... 

BRYANT, ROBERT H.—Shear strength of 
two-span continuous reinforced concrete 
beams with multiple point ce 

(59-44) Sept. 1962 

BRYSON, JAMES O. 

-Comparison of four different methods 
of determining drying shrinkage of 
concrete masonry units (58-7) Aug. 
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-Surface condition effect on bond 
strength of steel beams embedded in 
concrete (59-10) Mar. 1962 ........ 

-Closure (59-10) Sept. 1962... 

BUCHANAN, GEORGE R. 

-Ultimate strength in combined bending 
and torsion of concrete beams contain- 
ing both longitudinal and transverse 
reinforcement (61-73) Dec. 1964 . 

-Closure (61-73) Part 2 June 1965 . 

-Disc. Flexural failure tests of rein- 
forced concrete slabs (62-7) Sept. 1965. 

BUCK, ALAN D.--Investigation of a reac- 
tion involving nondolomitic limestone 

aggregate in concrete (63-39) July 1966 
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-Pipe column—Spiral welded steel (65- REINFORCED CONCRETE (ACI 318-63) 
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-Shell— Plasticity effects--Deflection BOLIC PARABOLOIDS (57-17) Gordon 
theory (58-5) Aug. 1961....)..2.... 129 Madsen and Dutton Biggs Oct. 1960.... 373 
-Steel tube--Concrete filled (64-38) BUILDING THE BEALE ST. INTERCEPTOR 
FTdlyul ODUM eT WARES SIS IIT eT fal ad eho 404 SEWER (62-P&P) John H. McGrann Aug. 
-Work of European Concrete Committee LOB Sick cca yrass igime, <pRels, > (sues pene ane 993 
(CEB) (57-49) Mar. 1961 .......... 1041 BUMANN, C. S.—Disc. Lateral stability of 
- BUETTNER, DONALD R. reinforced concrete beams (56-14) Mar. 
J -Creep recovery of plain concrete (65- 1960 -siapceututian sus olleitoist alekabe bch tees, ye 15 957 
wt STUNG OGBigtiesdatetats = alle res anal 5s 452 BUNDLED BAR-See Reinforcement 
-Disc. Reinforcement of folded plates BUREAU OF RECLAMATION PRACTICES 
5 GAAS DME Ga 1ISDisn..ck0).uskerns heels © f 1647 IN MASS CONCRETE-Symposium ab- 
-_ -Dise. Ultimate strength design (62-68) stract, SP-6 (60-CR) Walter H. Price 
me Dak e2t Funes 9 GG wikis meudaee aire Weare Ge 1757 and Elmo C. Higginson Dec. 1963 ..... 1755 
BUGAN, A.—Disc. Proposed revision of BURMEISTER, ROBERT A. 
of building code requirements for re- -Disc. Fifty year compression test of 
inforced concrete (ACI 318-56) (59-7) concrete (58-32) Part 2 June 1962.... 945 
s Sept. 1962 1.2.2... - 22 eee eee eens 1273 -Disc. Water-cement ratio versus 
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reinforced concrete linear structures at 
ultimate load, The—Symposium abstract, 
SP-12 (63-CR) Jan. 1966......-.+6- 136 
BURNS, NED H.--Behavior of concrete 
beams reinforced with steel plates sub- 
jected to dynamic loads (64-57) Oct. 
119.6 Tianrelon in oper temeneyp tee MaRmnent MO Soe e: ier"s 662 
BURTON, KENNETH T. 
-Fatigue tests of reinforcing bars— 
Tack welding of stirrups (64-24) May 
1967 
-Influence of embedded service ducts on 
the strength of continuous reinforced 
concrete T-beams (62-73) Oct. 1965 . 
-Closure (62-73) Part 2 June 1966 .... 
BUSH, E. G. W. 
-Disc. Optimum steam curing procedure 
in precasting plants (60-5) Sept. 1963. . 
-Disc. Variables in concrete aggregates 
and portland cement paste which in- 
fluence the strength of concrete (60-51) 
Part 2 Mar. 1964 .....--+eeeeeeee 1981 
BUSH HAMMER--Dulles Airport (60-43) 
July 19638 2... eee ee eee eee ees 835 
BUSH HAMMER FINISH— Architectural 
concrete (65-39c) July 1968 .......-- 525 
BUTH, EUGENE-Shear capacity of light- 
weight concrete beams (64-54) Oct. 
L967 eens ees SIO the ye eis 634 
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Oct. 1965 
-Boring machine operation (56-15) 
Sept. 1959 
-Foundation for 39-story apartment 
building (56-15) Sept. 1959 
CALCIUM CHLORIDE 
-Aluminum— Performance (63-9) Feb. 
1966 
-Cement paste— Chemical reaction (61- 
63) Oct. 1964 
-Cold weather concreting— Committee 
report (62-60) Sept. 1965 
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- Corrosion— Lightweight concrete (65-78) 


Dec. 1968 
-Corrosion of prestressed wire in con- 
crete (57-24) Nov. 1960 
-Dusting— Formed surface (65-TF) 
Sept. 1968 aie 

-Undesirable effects of boron counters 
acted (56-6) July 1959 

CALCIUM SULFOALUMINATE—Trace 
technique for determining in cement 

paste (56-38) Jan. 1960 

CAMBER 

- Coefficient determination (57-68) 
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-Composite prestressed bean: (57-68) 
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-Creep effect in prestressed beam (57- 
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-Precast concrete— Floor and roof units 
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-Prestressed beam (57-68) June 1961 .. 

-Shrinkage effect in prestressed beam 
(57-68) June 1961 

CAMBER IN PRESTRESSED CONCRETE 

BEAMS (57-68) 

-D. E. Branson and A. M. Ozell June 
1961 aint veers 

-Disc. by Horst Berger and ieitbiors 
Part:2\Dee.:LOGlieu. nstnieratcte cite. E 

CAMELLERIE, JOSEPH F. 

-Novel structural frame combined with 
slip-form construction results in 
record breaking construction time (62- 
66) Oct. 1965 

-Slip-form details and techniques— 
Addenda (59-CB) Aug. 1962 ........ 

CAMPBELL, RICHARD H. 

-Core and cylinder strengths of natural 
and lightweight concrete (64-18) Apr. 
L967. ce 

-Closure (64-18) Oct. 1967 ePalie tty ts site 

- Program to test cements for variations 
in strength producing properties, A 
(65-20) Apr. 1968 . 

CAMPBELL-ALLEN, D. 

-Disc. Effect of elastic and creep re- 
coveries of concrete on loss of pre- 
stress (64-70) June 1968 . Rrcekens 

-Dise. Prestressed concrete pressure 
vessels (59-55) Part 2 June 1963 .... 

-Disc. Properties of nuclear shielding 
concrete (56-6) Mar. 1960 ....... 

CANADA- Concrete construction— Practices 
compared with those of U.S. on St. 

Lawrence Seaway (56-24) Nov. 1959 
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-Construction joint (61-CR) July 1964 .. 
-Joint sealants (61-CR) July 1964..... 
CANAL LINING 
-Slip form paving—San Luis Canal (62- 
72) Oct. 1965 
-Tolerances— ACI recommended prac- 
tice (59-37) Aug. 1962. 
-Tolerances— Committee ‘report (57- 48) 
Mar. 1961 
CANCIO, E. R. : 
-Prestressed precast arches for indus- 
trial roof (57-45) Feb. 1961 .. 
-Small precast concrete pieces make up 
a medium span prestressed bridge 
(62-19) Mar. 1965 
-Closure (62-19) Sept. 1965 
CANDELA, FELIX 
-General formulas for membrane 
stresses in hyperbolic paraboloidical 
shells (57-16) Oct. 1960 .... 
-Disc. Concrete shell piructuneh—<eraae 
tices and commentary (61-59) Part 2 
Mar. 1965 
CANDY, C. F.—Disc. Contribution to the 
analysis of coupled shear walls (59-39) 
Part 2 Mar. 1963 
CANNON, ROBERT W.--Proportioning fly. 
ash concrete mixes for strength and 
economy (65-75) Nov. 1968 
CANTILEVER BEAM 
-Perpendicular mutually supported-- 
Torsion—Design (61-14) Feb. 1964 ... 
-Prestressed— Load-balancing method 
(60-36) June 1963 . 
CANTILEVER STAIRCASE 
-Analysis— Design (61-48) July 1964 .. 
-Analysis—Design—Torsion effect (60- 
45) July 1963... STR 
-Model study— Torsional effect (63-29) 
May 1966. ..... F : j 
CAPACITIES OF RECTANGULAR SECTION 
BY WORKING STRESS DESIGN (62-80) 
-R. H. Olson and O. J. Stepanek Nov. 
1965 .. a Fh 
-Disc. by John Mataya Part 2 suri 1966 
CAPACITY OF REINFORCED RECTAN- 
GULAR COLUMNS SUBJECT TO 
BIAXIAL BENDING (63-46) Alfred L. 
Parme, Jose M. Nieves and Albert 
Gouwens Sept. 1966 ..... whe 
CAPILLARY CAVITIES— Freesiiig: action ( 
within— Monograph abstract, M3 (63- CR) 4 
May 1966: Seis oe » eotetete GTS 
CAPPING— Materials and methods '(57-CB) 
Jan. 1061 22a. Bk aonteisearpoereey 
CARACAS EARTHQUAKE DAMAGE RE- 
PORTED BY PORTLAND CEMENT AS- 
SOCIATION TEAM (65-TF) Apr. 1968 . 
CARACAS EARTHQUAKE OF JULY 29, 
1967, THE (65-TF) Mete A. Sozen May 
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CARBON- Fly ash—Proportioning “es 
Nov, 1968.... 
CARBON DIOXIDE 
-Held in mortar samples (56-64) June 
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-Reaction with and effect on mortar (56- 
$2) Dee. 1969 . it RUA SON 
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-Disc. by R. Gaze and Robert H. S. 
Robertson, M. Spindel, A. Steopoe, and 
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authors Part 2 Dec. 1960.......... 1581 
CARBONATION 
-Artificial—Shrinkage of concrete units 
affected by (56-42) Feb. 1960 ....... 737 
~Block—NCMA-PCA tests (60-33) May 
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-Masonry unit—Expanded slag with fly 
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- CARBONATION AND SHRINKAGE STUDIES 
OF NONPLASTIC, EXPANDED SLAG 
CONCRETE CONTAINING FLY ASH 
(61-60) 

-George W. Washa and Richard L. 
Fedell Sept. 1964 ...6...--2.0.56. 

-Disc. by Shu-t’ien Li, C. E. Lovewell, 
and authors Part 2 Mar. 1965....... 

‘CARDAN, BERNHARD 
-Concrete shear walls combined with 
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subject to lateral loads (58-14) Sept. 
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___ -Dise. Contribution to the analysis of 

coupled shear walls (59-39) Part 2 

BYTE elite! oe) e) 6: 9a), © 9) or fe' sblel Waivotiscetene 1991 
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CARDENAS, ALEX-—Disc. Yield criterion 
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__-=Combined bending and torsion of re- 
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es Symposium abstract, SP-18 (65-AB) 
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testing procedures— Symposium ab- 
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Ke, Symposium abstract, SP-6 (60- CR) 
Meee “Tec. 1963. is ee ee ee ee eee 1755 
&: CARPENTER, JAMES E.—Disc. Small scale 
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CASHELL, HARRY D.—Trends in concrete 
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abstract, SP-20 (65-AB) Committee 224 
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CEB RECOMMENDATIONS— Column 
design—Symposium abstract, SP-13 
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TION (65-6) Edgar H. Hendler Feb. 1968 
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cement 
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-Chemical analysis— Quality control 
(65-20) Apr. 1968 ......-+---000- 
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-Fineness— Test program (65-20) 
Apr. 1968 
-Heat of hydration—Statistical analy- 
sis (58-23) Oct. 1961 
-Heat of hydration— Varying with 
composition (58-23) Oct. 1961 
-Hydration—Form pressure (65-9) 
Feb. 1968 
-Inspection and testing—Abstract, SP-2 
(64-AB) Apr. 1967 
- Low SO, used with admixture—Slow 
hardening concrete (57-51) Mar. 1961 
-Pile resistance to deterioration of 
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-Plastering— Committee report (60-42) 
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Ultimate load (63-40) July 1966 ..... 
-Economic design (58-CB) Oct. 1961... . 
-Exposed— Temperature movement con- 
siderations (65-8) Feb. 1968 ....... 
- Failure modes--Symposium abstract, 
SP-13 (63-CR) Oct. 1966 .......... 
-Fire resistance--Symposium abstract, 
SP-=5 (59- CR) Nov. 1962 6.2... eel 
-Fire resistant design (56-61) June 1960 
-Flexure—Working stress design (64-19) 
PDE cn DG Cie ss. in ions, 2.5 0 OM sea eae 
-Formulas for eccentric loads (56- CB) 
duly TOES Drie a A te foes F 
- Formwork— Abstract, SP-4 (60-CR) 
May TO6Sstrens ls > Serle ans, wists suareta 4 
-Frames—Determination of fixed- end 
moments (57-60) Apr. 1961 ........ 
-High slenderness ratio-—Buckling (60- 
32) May 1963 4 
-High strength steel—Interaction curve 
(61-26) Apro 106440 es W80. 0OS “eons 
-High strength steel—Tie influence (61- 
82)! May 196417 ca Rie Eat IeY. ere Pas 
-High strength steel—Ultimate strength 
(63240) 'Jone' 19685... ere... Bons a 
-Interaction curve— Ultimate strength 
(61-34) i May 1964 oon eta onucas shea 
-Interaction diagrams--Abstract, SP-7 
(812.OR) July.1964> ito ae uncles eed 
-Interaction diagrams-- Working stress 
design (64-42) Aug. 1967 .......... 
-L-shaped-—Design method with tables 


891 


492 


28 


COLUMN 

(56-31) Dee, 1980; 4) kas «sul was 487 
- Length changes— Temperature effects— 

Multistory buildings (63-42) Aug. 1966. 843 
- Lightweight-- Time-dependent load 

transfer (63-56) Nov. 1966 .......- » 2239 
-Limit design—Inelastic frame— 

Moment-curvature parameters influ- ' 

ence (63-CR) Jan. 1966... ... «.)ee-« 137 
-Load capacity (58-CB) Oct. 1961..... 478 
- Load- deflection characteristics— ) 

Symposium abstract, SP-13 (63-CR) ; 

Oct. 19667 \.4.02% Wiad tee lattes ome 1111 
-Load-moment characteristics— : 

Symposium abstract, SP-13 (63-CR) 

Oct. 1966"... . . "Aebie oats ceeer eee 1118 
-Load- moment curve— Ultimate load 

(60-8) Jan. 1963 . Scat. siatt {edecntenenee 129 
- Long—Axial and biaxial flexure (65-34) 

June 1968") cies «+ cccus > « oe 462, 
-Long—Code requirements (62- P&P) ; 

Dec. 1965 . -. » » suer-amhe , ene eee 1591 
- Long— Concrete filled steel tube (64-38) 

July LOGY ee. wlesceues Flee 404 
- Long— Frames-- Use of computers in 

studies (63-CR) Jan. 1966 ......... 147 
- Long— Hinged (60-1) Jan. 1963 ...... 1 
-Long—Part of rectangular frame (61-34) 

May 19641; .i9°3 183 Risks Wh SE 563 
- Long—Reinforced—Design charts (62- ; 

46) July. 1965:c4 Guaue: . mek sulk 751 
-Long— Restrained and hinged— Critical 

length (63-CR) Jan. 1966 .......... 146 
- Mine pillars preloaded with flat jacks 

(58-80) Noy. 1961 ¢. oh. 15 24h eave 625° 
- Mortar filled steel tube— Buckling : 

(61-64) Oct..1964. hy Sia ek easels 1271 
-Multistory building—Temperature 

variations (62-85) Dec. 1965 ....... 1533. 
-Pipe— Concrete filled (64-38) July 1967 404° 
-Pipe—Spiral welded steel (65-70) Nov. 

100895) 2 pute he MOEA Bs OES 93% 
-Precast— Lift slab (60-24) Apr. 1963 . 449° 
-Preloaded mine pillars (58-30) Nov. | 

L962 Aim ares elasbart tl te eee ee 625 
-Prestressed—Fire resistance (64- TF) , 

Dect L067 oki atin See autasin veuae 5 826 — 
-Prestressed--Symposium abstract, : 

SP-13 (63-CR) Oct. 1966 ....... ow « M1 
-Prestressed— Ultimate load capacity. . 

(68-40) sJuly/ 1960" ..5 08a s ete che eas 767 
-Proposed building code requirements ) 

(59 DiBebpl OGG eatin. cctecn amie 145! 
-Rectangular— Biaxial eccentric load— ; 

Ultimate strength (60-52) Aug. 1963 .. 1053 
-Rectangular—Biaxial load— Failure sur- 4 

face (60-8) Jan. 1963 .........00 129 
-Rectangular--Reinforced-- Biaxial 

bending (63-46) Sept. 1966 ...... 911 
-Rectangular-- Tie influence (61-32) May 

B64) < by oie \Su ir arta retrial sent e 5215 
-Rectangular— Ultimate strength design 

(S7=43)iRebs1O6t. oie bn ee ‘ 875 | 
-Rectangular reinforced Working ‘ 

stress design (64-19) Apr. 1967 ..... 196 | 
~Reinforced—Nomograph (62-P&P) 

JunewO65) ea ay 9) wislves pao Ue 107 
-Reinforced— Restrained—Sustained ! 

load (64-2) Jan. 1967 ........ “ 12% 
-Reinforced— Working stress method 

(65-34) June 1968..... ai «ove 8 MOO 
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-Reinforcement--Committee report (64- 
22) May 1967 
-Short— Biaxial bending— Design charts 
K63=55) Novicl96Gi, seater Shee sees 
-Short—Concrete filled steel tube (64- 
SESE al O GIs se uieisg: Si hid aes ‘a. RMS 
-Short-- Uniaxial and biaxial flexure 
(65234) rJune 968A, os ie cnt pafaet 
-Slab connection (59-CB) Apr. 1962 
-Spiral—Interaction diagrams (64-42) 


ets, Ole Tels igus onshore jee aves 


PARI BOGE cae tA Miks eemaNa lis) aoe te SO eS 
-Spiral--Size and pitch selection (64- 
ESI) Oct 1 96'7 - Sie) .osritviheve WR waves “oe 

- -Spiral reinforcement—Proposed equa- 
eee tion (61-23) Mar. 1964... 20.008. 


-Spirally reinforced— Load capacity 
(58-CB) Oct. 1961 
-Square with double eccentricities— 
_— Numerical method (57-CB) Feb. 1961. . 
-Static test— Ultimate load (61-20) 
Rat el 96 A ech dess slaielice oan: ataparent Flav! « 
_ -Strain distribution--Subject to bending 
and longitudinal load (64-37) July 1967 . 


is -Strength— Floor strength effect (56-58) 
Bee May LOGO) (pail. a ats sie til B= letiie 
- -Strength—Full-scale test on long piles 

fe (59228) June! 1962s aislad a aediwletel «) ae 
_ -Sustained load-- Load- deflection curves 
BS A- tan clO6T a... -15, otal ke 


_- -Test—Mine pillars (58-30) Nov. 1961. . 
- -Tied—High strength steel (61-40) 


Bee Tune 19645.) nk cee lee ce ee oe 
__ -Tied—-Interaction diagrams (64-42) 

BE a AIG gistcees wire PEL tae, AbsK 
__ -Tied—Optimum design (61-27) Apr. 
ae eh FGA Le ie rah ey Malis lols MMe iele)e ete le Ee 


___ ~Tied—Restrained long— Test (61-34) 
_ May 1964 
__—-- Tied— Tests (58-26) Nov. 1961 
_ -Tied—Ultimate strength design (62-22) 

ein 1196 Sus & eve <) tthe Goes tates a's a 


SeptLQ6O of. s. Sinise Seles ees 
 -Ultimate strength—Structural design 
(65-TF) Apr. 1968 
-Ultimate strength design (59-3) Jan. 
1962 
-Ultimate strength design--Interim 
- committee report (61-CR) July 1964 .. 
-Varying section—Airport terminal (64- 
41) Aug. 1967 
-Working stress—Geometric approach 
(65-TF) May 1968 
-Working stress design (ACI 318-63)— 
Nomograph (62-P&P) June 1965 
-Working stress design— Abstract, SP-3 


SN PUM Me nema calie) vinalie) Svs) a" B hen 'siye eh ie we 


Cibdihe erie We eenie 9 Tels yaa te) 16": 
her ele) felis teltar ie aletret ene 


eee ee 


_ BUILDING CODE (62-12) 
7 -Donald E. Anderson and Edward S. 
a. Hoffman Feb. 1965 .....-2-+-+++268> 
-Disc. by G. Mylonas Sept. 1965 
COLUMN STRENGTH OF LONG PILES 
(59-28) J. J. Hromadik June 1962... 
(COLUMNS UNDER FLEXURE— WORKING 
STRESS DESIGN (64-19) Arieh Lev 
Abolitz Apr. 1967 
SOMACK, HENRY—Disc. Proposed stan- 


pu 


INDEX 
dard: Recommended practice for se- 
234 lecting proportions for no-slump con- 
crete, (62-1) Sept. 1965. 6 22 ave oes 
1205 COMBINED BENDING AND TORSION OF 
REINFORCED PLASTER MODEL 
404 BEAMS—Symposium abstract, SP-18 
(65-AB) 
462 -Paul Zia and Raul Cardenas Apr. 1968 . 
609 -Disc. by C. D. Goode and Mahmoud 
Helmy, G. S. Pandit, and authors Apr. 
492 19696 cy anasto taemeiote hee seeelsw eden ties hats 
COMEAU, EDWARD J.--Disce. Construction 
632 of post-tensioned roof panels (64-41) 
CH 596 Siok, ons pir gems eps dare ated tebe’ 
351 COMITE EUROPEEN DU BETON (CEB)— 
Summary of work (57-49) Mar. 1961... 
478 COMMENTARY-~ Building Code (1963)— 
Committee report (62-CR) Sept. 1965 .. 
977 COMMENTARY ON BUILDING CODE RE- 
QUIREMENTS FOR REINFORCED CON- 
317 CRETE (ACI 318-63)—Abstract, SP-10 
(62-CR) ACI Committee 318 Sept. 1965 . 
398 COMMENTS ON “MODEL CODE CLAUSES’ 
(65-51) Herbert A. Sawyer, Jr. Sept. 
1149 196 Sure. driv seine See he arabeoet ciebags 
COMMITTEE (committee numbers in 
757 parentheses indicate numbers that have 
been superseded) 
12 -116 report 
625 Cement and concrete terminology— 
Abstract, SP-19 (64-AB) Dec. 1967 . . 
701 Glossary of terms on cement and 
concrete technology—Increment No. 1 
492 (59=56)) Dees 1962 ust. tee enw erentrsiiell)« 
Closure (59-56) Part 2 June 1963 .... 
419 Glossary of terms on cement and con- 
crete technology—Increments No. 2, 
563 3, and 4 (61-30) May 1964 ........ 
555 Glossary of terms on cement and con- 
crete technology—Increment No. 5 
327 (60-71) Dees L968 Arete oe Chamieu 
Glossary of terms on cement and con- 
299 crete technology—Increment No. 6 
(61-50) Aug: 1964.......-...54- 
308 Glossary of terms on cement and con- 
crete technology—Increments No. 7, 
47 8, and 10 (62-18) Mar. 1965 ....... 
Glossary of terms on cement and con- 
891 crete technology--Increments No. 9 
and 12 (62-74) Nov. 1965 ......... 
475 Glossary of terms on cement and con- 
crete technology—Increment No. 11 
361 (63-12) Mar. 1966 .........+.4-- 
Glossary of terms on cement and con- 
707 crete technology--Increment No. 13 
(62-52) Aug. 1965.......-5200%- 
1595 -118--Computer applications in concrete 
design and technology—Symposium ab- 
308 stract, SP-16 (64-AB) Apr. 1967 
-201 report 
Durability of concrete in service (59- 
BT) Decs 1962) 2.6 0. 5 3 GEE 6 peters 
217 Closure (59-57) Part 2 June 1963 .... 
1185 Guide for making a condition survey of 
concrete in service (65-67) Nov. 1968 
157 -207—Symposium on mass concrete SP- 
6—Abstract (60-CR) Dec. 1963 ......- 
-209—Symposium on creep of concrete, 
196 SP-9, (62-CR) Jan. 1965 ..,«0...-+-- 
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-211 report—See also (613) 


COMMITTEE 
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COMMITTEE 


Proposed revision of ACI 613A-59: 
Recommended practice for selecting 
proportions for structural lightweight 
concrete (65-1) Jan. 1968 

Proposed standard: Recommended 
practice for selecting proportions for 
no-slump concrete (62-1) Jan. 1965. . 

Closure (62-1) Sept. 1965 

Recommended practice for selecting 
proportions for no-slump concrete 
(ACI 211-65) (62-44) Subcommittee 2 
report July 1965 

-212 report—Admixtures for concrete 
(60-64) Nov. 1963 

-213 report 
Cooperative laboratory study of the 

effect of testing environment and 
specimen type on shrinkage of ma- 
sonry unit concrete, A (59-47) Oct. 
LOG. a Such Pah Phare cera cls ries 

Guide for structural lightweight aggre- 
gate concrete (64-39) Aug. 1967 .... 

Closure (64-39) Feb. 1968 

-214 report 
Proposed revision of recommended 

practice for evaluation of compres- 
sion test results of field concrete 
(ACI 311-64) (61-57) Sept. 1964 - 

Closure (61-57) Part 2 Mar. 1965.... 

Recommended practice for evaluation 
of compression test results of field 
concrete (ACI 214-65) (62-16) Mar. 

LG CSE. 5 SIE Pe euer, Ee 

-216—Symposium on fire resistance of 
concrete SP-5—Abstract (59-CR) Nov. 
1962 PRS. AOR FEM OO 

-221—See (621) 

-224—Causes, mechanism, and control 
of cracking in concrete—Symposium 
abstract, SP-20 (65-AB) July 1968 

-301 report 
Specifications for structural concrete 

for buildings (ACI 301-66) (63-34) 
July LOGE. Cw oe RRS. CRS 

Proposed ACI standard: Specifications 
for structural concrete for buildings 
(6327)! Pebr1066ieae Oe, TARR GRE 

Closure (63-7) Sept. 1966 ......... 

Suggested specifications for structural 
concrete for buildings (60-58) Oct. 
TOGGIOS: Frere Trashy Here SETS 

Closure (60-58) Part 2 June 1964 .. 

-302 report 
Proposed ACI standard: Recommended 

practice for concrete floor and slab 
construction (65-42) Aug. 1968 

Closure (65-42) Feb. 1969 ......... 

Proposed standard: Recommended 
practice for concrete floor and slab 
construction (63-1) Jan. 1966 

Closure (63-1) Sept. 1966 

-304—See (614) 

-305—See (605) 

-306 report 
Recommended practice for cold 

weather concreting (ACI 306-66) 
(63511); Marl966M@s, (2% 20. cerns 

Proposed ACI standard: Recommended 
practice for cold weather concreting 
(62-60) Sept. 1965 
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-307 report—Proposed revision of ACI 
505-54: Specification for the design 
and construction of reinforced concrete 
chimneys (65-50) Sept. 1968........ 
-309—See (609) 
-311 report 
ACI manual of concrete inspection, fifth 
edition— Abstract (64-AB) Apr. 1967 . 
Recommended practice for concrete 
inspection (ACI 311-64) (61-42) 
July 1964 
Inspection and quality control of 
concrete—Introduction (65-47) Aug. 
1968 
Proposed ACI standard: Recommended 
practice for concrete inspection (60- 
65) Nov. 1963 
Training courses for concrete inspec- 
tors (60-12) Feb. 1963 
-313 report—See also (714) i 
Bin wall design and construction (65- 
$7) July 968 Minehead eee 
Closure (65-37) Mar. 1969......... 
-315 report 
Manual of standard practice for detail- 
ing reinforced concrete structures 
(ACI 315-65) (62-17) Mar. 1965 
New developments in detailing practice 
(64-22):May: 1967 isons. Sern Bas 
Closure (64-22) Nov. 1967 ......... 
Proposed revisions to ACI standard 
manual of standard practice for de- 
tailing reinforced concrete structures 
(61-58) Sept.'1964 22)... hut 
Closure (61-58) Part 2 Mar. 1965 .... 
-317 report— Reinforced concrete design 
handbook— Working stress method— 
Abstract, SP-3 (62-CR) Dec. 1965 
-318 report 
Building code requirements for rein- 
forced concrete (ACI 318-63) (60-41) ; 
July’ 1963) Fon Yon Sere Ce eee 
Commentary on building code require- 
ments for reinforced concrete (ACI 
318-63)—Abstract, SP-10 (62-CR) 
Sept, .LO65." 27k ye Saige eee 
Proposed revision of building code re- 
quirements for reinforced concrete 
(ACI 318-56) (59-7) Feb. 1962 
Closure (59-7) Dec. 1962 ......... 
Proposed revision of building code re- i 
quirements for reinforced concrete | 
(ACI 318-56)—Amendment (59-58) 
Deco 1062739 fi. aS Smee eee 
Closure (59-58) Part 2 June 1963 .. 
-322 report—Structural plain concrete 
(64-17) Apr. 1067)", see see eee 
-(324) report--See also 525— Proposed 
ACI standard: Minimum requirements 
for thin-section precast concrete con- 
struction (59-27) June 1962 
-325 report 
Subcommittee 1, Guide for design of 
foundations and shoulders for con- 
crete pavements (65-43) Aug. 1968 .. 
Subcommittee VI, Proposed design 
for experimental prestressed pave- 
ment slab (65-19) Apr. 1968 ...... 
Subcommittee VII, Second progress 
report— Continuously reinforced con- 
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crete pavements (59-53) Nov. 1962 
Closure (59-53) Part 2 June 1963 
Subcommittee VIII, Design of concrete 

overlays for pavements (64-40) Aug. 

AGU sed tatevane Bist sues Si) altaiele . h 

-(326) report 
Shear and diagonal tension (59-1) Jan. 

POG lieey PEM Mit) olwcs dune Lhe ls 
Shear and diagonal tension (59-8) Feb. 

LO O2imeeeceewey peas ewer. Tas Semen Faces 
Shear and diagonal tension (59-9) Mar. 

JKGD OS corey roe ttec, Ctoa.) Chee amon 
Closure (59-1, 59-8, and 59-9) Sept. 

AD GO MRA Ss. Heart cleo er ange nue ested org 

-332 report—Guide for construction of 
concrete floors on grade (59-46) Oct. 
OG MEW ccc she. s, a <A e etek tals 

-333 report—Tentative recommendations 
for design of composite beams and 
girders for buildings (57-29) Dec. 1960 

-334 report 
Concrete shell structures— Practice 

and commentary (61-59) Sept. 1964 .. 
Closure (61-59) Part 2 Mar. 1965 .... 

-336—See (436) 

-340 report 
Ultimate strength design handbook, 

V. I.—Abstract (64-AB) Nov. 1967 
Ultimate strength design of reinforced 

concrete columns—Abstract, SP-7 

(61-CR) July 1964 

-347 report—See also (622) 

Formwork for concrete--Abstract, SP- 

4 (60-CR) May 1963 ........--+- 
Proposed recommended practice for 

concrete formwork (59-37) Aug. 1962 
Closure (59-37) Part 2 Mar. 1963 .... 
Proposed revision of ACI 347-63: Rec- 

ommended practice for concrete 

formwork (64-33) July 1967 .......- 
Closure (64-33) Jan. 1968 .......-- 
Recommended practice for concrete 

formwork (60-10) Feb. 1963 
Recommended practice for concrete 

formwork (ACI 347-68) (65-36) July 

1968 

- (403) report—-Guide for use of epoxy 
compounds with concrete (59-43) Sept. 
1962 

-408 report 
Bond stress—The state of the art (63- 

53) Nov. 1966 

’ Guide for determination of bond 

strength in beam specimens, A (61-6) 

ODEGEO GAY «potenersiee jel eLet lone tah eereliemay a oe 

-426—See (326) 

-428 report 

‘International symposium on flexural 

mechanics of reinforced concrete— 

Symposium abstract, SP-12 (63-CR) 

Pla L OGG todos evelcuete) -vsueletere cress 
Limit design of reinforced concrete 

beams and frames—Addendum (60-B) 

otra OOou.s waktides 5 Ne wae 3 ashe) eke 
Progress report on code clauses for 
- “limit design” (65-51) Sept. 1968 
Closure (65-51) Mar. 1969 

-435 report 
Subcommittee 1, Allowable deflections 

(65-31) June 1968 
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Closure (65-31) Dec. 1968 ......... 

Deflections of prestressed concrete 
members (60-72) Dec. 1963 ....... 

Closure (60-72) Part 2 June 1964 .... 

Deflections of reinforced concrete 
flexural members (63-31) June 1966 . 

Closure (63-31) Dec. 1966 ......... 

-(436) report—Suggested design proce- 
dures for combined footings and mats 

(63=490)i Octs DOGCGE., .\-n5) «seek eas, seas 

-437 report—Subcommittee 1—Strength 
evaluation of existing concrete build- 

ings (64-61) Nov. 1967 

-438—Torsion of structural concrete— 
Symposium abstract, SP-18 (65-AB) 
Apris 1968p ean, Sista tain asi, <P 

-503—See (403) 

-506 report 

Recommended practice for shotcreting 
(ACI 506-66) (63-35) July 1966 ..... 

Proposed ACI standard: Recommended 
practice for shotcreting (63-8) Feb. 
1966 

Closure (63-8) Sept. 1966 

Shotcreting—Symposium abstract (64- 
AB) Tan HOG) weac sbavisoelevels mo feleweRst<| 

-512 report 

Proposed ACI standard: Recommended 
practice for manufactured reinforced 
concrete floor and roof units (63-30) 
TunevlO 66. cua gs. Sake well ete Soe on le 

Closure (63-30) Dec. 1966 ........- 

Recommended practice for manufac- 
tured reinforced concrete floor and 
roof units (ACI 512-67) (64-16) Apr. 
1967 

Suggested design of joints and connec- 
tions in precast structural concrete 
(61-51) Aug. 1964 ...6.-- eee eees 

Closure (61-51) Part 2 Mar. 1965 .... 

-515 report—Guide for the protection 

of concrete against chemical attack by 

means of coatings and other corrosion— 

resistant materials (63-59) Dec. 1966 . 

-516 report—See also (716) 

High pressure steam curing: Modern 
practice, and properties of autoclaved 
products (62-53) Aug. 1965 

Closure (62-53) Part 2 Mar. 1966.... 

-517 report 

Low pressure steam curing (60-48) 
Aug. 1963:200 wien el ie se eles 

Closure (60-48) Part 2 Mar. 1964.... 

-523 report 

Guide for cast-in-place low density 
concrete (64-44) Sept. 1967 ......- 

Closure (64-44) Mar. 1968 

Guide for low density precast concrete 
floor, roof, and wall units (65-38) 
JOLY LOGS ae serie ersten ee & eeeurosie ales 

Closure (65-38) Jan. 1969 .......--- 

-524 report 

Guide to portland cement plastering 
(60-42) July 1963 ....---++e-e eee 

Closure (60-42) Part 2 Mar. 1964.... 

-525 report—See also (324)—- Minimum 
requirements for thin-section precast 
concrete construction (60-11) Feb. 

1963 

-533 report 
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Subcommittee V, Tests for precast wall 
panels (61-24) Apr. 1964 
Symposium on precast concrete wall 
panels—Abstract, SP-11 (63-CR) 
Mar. 1966 
-(605) report— Recommended practice 
for hot weather concreting (ACI 605- 
59) (56-1) July 1959 
-(609) report Consolidation of concrete 
(56-49) Apr. 1960 
-(613) report- Recommended practice 
for selecting proportions for structural 
lightweight concrete (ACI 613A-59) 
(56-2) July 1959 
-(614) report--Recommended practice 
for measuring, mixing and placing 
concrete (ACI 614-59) (56-3) July 1959 
-(621) report—Selection and use of ag- 
gregates for concrete (58-24) Nov. 
196K... .. WEL. Gish RS Cole tice oe 
-(622) report—See also 347— Formwork 
for concrete (57-48) Mar. 1961 
-(714) report-- Research subcommittee 
report—1l-year study of concrete 
stave silo durability (57-39) Jan. 1961 . 
-(716) report—Cooperative laboratory 
study of the effect of testing environ- 
ment and specimen type on shrinkage 
of masonry unit concrete, A (59-47) 
Oct, . LCA oP ger teats SAO al Pee, 
COMMITTEES— Function and responsibility 
—President’s address (56-54) May 1960. 
COMMON, D. K.--Disc. Prestressed con- 
crete pressure vessels (59-55) Part 2 
June 1963%, 8 hes ar sk OL BRS 
COMPACTION 
-Cylinder--Strength (65-62) Oct. 1968 .. 
-High strength concrete—FIP tentative 
report (64-TF) Sept. 1967 ......... 
COMPARISON OF FOUR DIFFERENT 
METHODS OF DETERMINING DRYING 
SHRINKAGE OF CONCRETE MASONRY 
UNITS (58-7) James O. Bryson and 
David Watstein Aug. 1961 .......... 
COMPARISON OF MEASURED AND CAL- 
CULATED STIFFNESSES FOR BEAMS 
REINFORCED IN TENSION ONLY 
(56-22) 
= Bill G.. Eppes Oct.19500 5 2 ne Ue 
-Disc. by C. Berwanger, W. T. Marshall, 
A. Siev, and author June 1960 ...... 
COMPARISON OF PRESTRESSED CON- 
CRETE BEAMS AND CONVENTION- 
ALLY REINFORCED CONCRETE 
BEAMS UNDER IMPULSIVE LOAD- 
ING (58-21) G. K. Wadlin and J. J. 
Stewart. Oct: LOGL) Wid... Ly yitec Pa) ey 
COMPONENTS OF CREEP IN MATURE 
CONCRETE (65-18) J. M. Illston Mar. 
he ee ee a pe 
COMPOSITE BEAM 
- Creep-- Differential shrinkage (61-13) 
Feb, 1966-anik Wr wee Deetted OF 68 
-Cyclic load-- Horizontal shear connec- 
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CONCRETE TECHNOLOGY— 

INCREMENT NO. 11 (63-12) ACI Com- 

mittee 116 Mar. 1966 

GLOSSARY OF TERMS ON CEMENT AND 

CONCRETE TECHNOLOGY— 

INCREMENT NO. 13 (62-52) ACI Com- 

mittee 116 Aug. 1965 

GLUCK, JACOB 

-Ultimate strength analysis of coupled 
shear walls (65-81) Dec. 1968....... 

-Closure (65-81) June 1969 

GLUCKLICH, JOSEPH 

-Creep mechanism in cement mortar 
(59-34) July 1962 

-Closure (59-34) Part 2 Mar. 1963 .... 

-Rheological behavior of hardened ce- 
ment paste under low stresses (56-23) 
Oct. 1959 

-Rheological behavior of hardened 
cement paste under low stresses (57- 
46) Feb. 1961 

-Disc. Crack propagation and the failure 
of concrete (58-28) Part 2 June 1962 .. 

GOGATE, ANAND B. 

-Structural design considerations for 
settling tanks and similar structures 
(65-79) Dec. 1968 

-Closure (65-79) June 1969 

-Disc. Behavior and strength of concrete 
L-beams under combined torsion and 
shear (64-69) June 1968..........- 

-Disc. Bending moments in long walled 
tanks (64-60) Apr. 1968 

-Disc. Crack control in reinforced con- 
crete structures (65-60) Apr. 1969 ... 

-Disc. New approach to the ultimate 
strength of concrete in pure torsion, 

A (65-10) Aug. 1968 

-Disc. Optimum design of concrete 
spread footing by computer (65-28) 
Nov. 1968 

GOMES, RUY JOSE—Sporting club of 

Portugal stadium (57-CB) Nov. 1960 ... 

GOODE, G. D. 

-Ultimate strength of reinforced con- 
crete beams in combined bending and 
torsion—Symposium abstract, SP-18 
(65-AB) Apr. 1968 

-Closure (SP 18-13) Apr. 1969....... 

-Disc. Combined bending and torsion of 
reinforced plaster model beams (SP 
18-12) Apr. 1969 

-Disc. Reinforced concrete beams in 
combined bending and torsion (SP 18-5) 
Apr. 1969 

-Disc. Strength and stiffness of rein- 
forced concrete beams under combined 
pending and torsion (SP 18-15) Apr. 
TOGO eect tetete ts, cet ater iene cane a eee = ue 

-Disc. Ultimate strength in combined 
bending and torsion of concrete beams 
containing both longitudinal and 
transverse reinforcement (61-73) Part 
2 June 1965 

GOODWIN, ROY M.—Disc. Precast folded 

plates become standard products (60- 

59) Part 2 June 1964.....--++---+> 
GOPALAKRISHNAN, K. S. 

-Disc. Analysis of inclined cracking 

shear in slender reinforced concrete 
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GOPALAKRISHNAN 
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beams (64-55) Apr. 1968 .......... 
-Disc. Significance of dowel forces on 
the shear failure of rectangular rein- 
forced concrete beams without web 
reinforcement (62-69) Part 2 June 
1966 » apie hic adr oh eh OIE he 
GORDON, PAUL—Disc. Proposed revision 
of building code requirements for rein- 
forced concrete (ACI 318-56) (59-7) 
Oct, 1962"....ondes sat tabs) alate nes 
GOSWAMI, M. M.—Disc. Riddle of shear 
failure and its solution, The (61-28) 

Dec... 1964i0 st ds gee ao eate cine qos 
GOUDA, M. A.—Distribution of torsion and 
bending moments in connected beams 

and slabs (56-43) Feb. 1960. . 
GOULD, PHILLIP L. 
-Analysis and design of a cantilever 
staircase (60-45) July 1963 ........ 
-Closure (60-45) Part 2 Mar. 1964 .. 
-Interaction of shear wall-frame sys- 
tems in multistory buildings (62-4) Jan. 
1965). S552. ctl & dweale ab wtdia Gleaner 
-Closure (62-4) Sept. 1965.......... 
-Disc. Design criteria for reinforced 
columns under axial load and biaxial 
bending (57-23) June 1961 ......... 
-Disc. Factors in design and construc- 
tion of lift slab buildings (59-15) Dec. 
1962 finta each fc ms.e Banta saeerend 
-Disc. Long hinged reinforced con- 
crete columns (60-1) Sept. 1963 ..... 
-Disc. Multistory frame analysis for 
vertical loading (59-36) Part 2 Mar. 
LOGS. ies oarak ems) wed eeebacri des ale 
-Disc. Precast grid-wall for Banque 
Lambert (57-42) Part 2 Sept. 1961. 
-Disc. Proposed revision of building 
code requirements for reinforced 
concrete (ACI 318-56)—Amendment 
(59-58) Part 2 June 1963 ..... one 
-Disc. Shear and diagonal tension (59- ‘y 
59-8, and 59-9) Sept. 1962 ......... 
GOUWENS, ALBERT—Capacity of rein- 
forced rectangular columns subject to 
biaxial bending (63-46) Sept. 1966 ..... 
GRADE SEPARATION—Slab bridge (57-5) 
POY OO ag ences pecs nian. < 
GRAPHIC SOLUTION FOR UNIFORM 
LOAD DEFLECTIONS (62-P&P) William 
A. Seneff July 1965......... 
GRASES, JOSE—Disc. Tables for conerete:. 
mix proportioning (61-2) Sept. 1964, 
GRAVEL—See Aggregate 
GRAVEL BENEFICIATION IN MICHIGAN 
(57-40) 
-Frank E. Legg, Jr. and William W. 
McLaughlin Jan. 1961 
-Disc. by Delmar L, Bloem, Walter . 
Price and George B. Wallace, and 
authors Part 2 Sept. 1961 
GRAY, GEORGE A. 
-Ultimate strength in combined bending 
and torsion of concrete beams con- 
taining both longitudinal and transverse 
reinforcement (61-73) Dec. 1964 . 
-Closure (61-73) Part 2 June 1965 . 
-Disc. Flexural failure tests of rein- 
forced concrete slabs (62-7) Sept. 1965 
GRAY, WARREN H.—Fatigue properties of 
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lightweight aggregate concrete isah 
Aug. 1961 
GREEN, NORMAN B. 
-Factors in design and construction of 
lift slab buildings (59-15) Apr. 1962... 
-Closure (59-15) Dec. 1962 ......... 
-Factors in the aseismic design of 
reinforced concrete shear walls with- 
out openings (65-45) Aug. 1968 ...... 
-Disc. Load balancing method for design 
and analysis of prestressed concrete } 
structures (60-36) Dec. 1963 1843 
GREEN, R. : 
-Disc. Moment load charts for sym- 
metrical footing subjected to combined 
bending and axial load (59-5) Sept. 1962 
-Disc. Proposed revision of building 
code requirements for reinforced : 
concrete (ACI 318-56) (59-7) Sept. 
1962 .,.03%. 2% 
-Disc. Suggested design of joints and. 
connections in precast structural 
concrete (61-51) Part 2 Mar. 1965.... 
GREENHOUSE—Precast dome (58-25) Nov. 
1961 
GREGORY, MALCOLM S. 
-Ultimate strength design (62-68) Oct. 
1965 
-Closure (62-68) Part 2 June 1966 .... 
-Disc. Ultimate strength design for 
bending by iteration (62-9) Sept. 1965. . 
GRESZCZUK, LONGIN B.—Experiments 
with thin-shell structural models (57- 
20) Oct. 1960 BS as 
GRID SYSTEMS—Torsion design— 
Symposium abstract, SP-18 (65-AB) 
Apr. 1968 5..1dititivic a naao ates 
GRID-WALL—Building construction (57- 
42) Feb. 1961. icowient.réaines 
GRIFFIN, BURRELL D.—Disc. Proposed A 
revision of building code requirements 4 
for reinforced concrete (ACI 318-56) 
(59-7) Nov. 1962 .....5.. Rar ae 
GRIFFIN, DONALD F.—Integral sodium 
chloride effect on strength, water vapor 4 
transmission, and efflorescence of con- 
crete (58-35) Dec. 1961 
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See es Rs 151% 
GROSKO, JOHN J. 

-Rectangular spiral binders effect on i 
plastic hinge rotation capacity in rein- : 
forced concrete beams orgs Dec. : 
LGB... ...«.cneun cota ari ae $i wed ote PROOL 

-Closure (65-77) June 1969 . i pnslak 5 Oke SORE 

GROSSFIELD, BERNARD { 

-Elastic-plastic analysis of arches (64- : 
26) May 1967........ i. esmioRbQ 

-Tests of T-beams with precast waba : 
and pasielacplaed flanges (59-CB) June ¢ 
1962.,-.u20"3 Rad, Mabe bans » Oe SRM ees 

GROUT i 

-Admixtures for—Committee apo ae i 
64) Nov. 1963. 4 ‘ 1481 

-Pavement repair (57-7) Aug. 1960.... 139 

-Reconsolidation (57-33) Dec. 1960.... 689 

GROUTING 

-Specifications—Committee report a 

%). Feb. 1966. -.v po.ighitins a cee 161 


-Symposium abstract, SP-21 (65-AB) 
Oct, 1968 QS sraptebls eheiens 


GRUNDY, C. F.—Disc. Foundation treat- 
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GRUNDY INDEX 
ment for the Benito Juarez Dam (59-51) -High-strength deformed steel bars for 
¢ Bearers une: 1963s. Wie. see e's ota me ees 2041 concrete reinforcement (57-12) Sept. 
IGRUNDY, PAUL—Construction loads on LI6OTR te ee tee Seas Cee enoTe 
slabs with shored formwork in -Laboratory study of a 45-foot square 
multistory buildings (60-73) Dec. 1963. . 1729 flat plate structure (60-55) Sept. 1963 . 
UIDE FOR CAST-IN-PLACE LOW -Closure (60-55) Part 2 Mar. 1964.... 
- DENSITY CONCRETE (64-44) -Reinforcement of folded plates (62-37) 
--ACI Committee 523 Sept. 1967 ...... 529 May BOG Gas Pera aeresenei ter ses dts apne as 


--=Disc. by Frank M. Coda, Owen 

Richards, and committee Mar. 1968... 228 
/GUIDE FOR CONSTRUCTION OF CON- 

CRETE FLOORS ON GRADE (59-46) 


__ ACI Committee 332 Oct. 1962........ 1377 
}GUIDE FOR DESIGN OF FOUNDATIONS 
» AND SHOULDERS FOR CONCRETE 
} PAVEMENTS (65-43) Subcommittee 1, 
ACI Committee 325 Aug. 1968 .....-. 611 


GUIDE FOR DETERMINATION OF BOND 

_ STRENGTH IN BEAM SPECIMENS, A 

- (61-6) ACI Committee 408 Feb. 1964... 129 
GUIDE FOR LOW DENSITY PRECAST 
CONCRETE FLOOR, ROOF, AND WALL 


UNITS (65-38) 
- -ACI Committee 523 July 1968....... 507 
-Disc. by Clayton M. Crosier and com- 
mittee: Jan, LOGOS Fe eee 2 oe 73 


| GUIDE FOR MAKING A CONDITION SUR- 

} VEY OF CONCRETE IN SERVICE (65- 

67) ACI Committee 201 Nov. 1968 ..... 905 

PE FOR STRUCTURAL LIGHT- 

__ WEIGHT AGGREGATE CONCRETE (64- 

— -ACI Committee 213 Aug. LOBTs tes ss 433 

' -Disc. by Samuel Aroni, Ralph N. 

McManus, Hrista Stamenkovic, and 

-_ committee Feb. 1968..........+-- 151 

mee FOR THE PROTECTION OF 

‘CONCRETE AGAINST CHEMICAL AT- 

TACK BY MEANS OF COATINGS AND 

_ OTHER CORROSION-RESISTANT 

- MATERIALS (63-59) ACI Committee 515 
mpec. 1966: .-. -.<.-. RRL RON AS 


‘ 1305 
GUIDE FOR USE OF EPOXY COM- 
POUNDS WITH CONCRETE (59-43) 
-ACI Committee 503 Sept. 1962 ...... 1121 
-Disc. by E. W. Bauman, R. B. Jackson, 
and W. R."McConnell Part 2 Mar. 1963. 2015 


UIDE TO PORTLAND CEMENT 

PLASTERING (60-42) 

-ACI Committee 524 July 1963....... 817 
-Disc. by Raymond E. Davis, Jr., G. 

Vincent Dohlin, Gene Erwin, Gus R. 
Jakel, Paul F. Keatinge, J. F. Ryder, 
Kenneth D. Simmons, E. H. Waters, 

_ George E. Wentworth, Joe V. Williams, 

__‘ Jr., and committee Part 2 Mar. 1964. 

GULLEY, HARVEY G.—Suspended catenary 

+ cable roof of Oklahoma State Fair 

_ Arena (62-25) Apr. 1965 .......-- ta 300 
‘ASEKARAN, MUTHIAN 

 ~Disc. Behavior of plain concrete under 

axial tension (62-59) Part 2 Mar. 

Me 19CO a ror aie wie’ ole sic es en 4 
 -Disc. Effect of strain gradient on the 

stress-strain curve of mortar and 

concrete (64-50) Mar. 1968 .....--- 231 

 -Disc. Strength of concrete under 

biaxial compression (62-14) Sept. 1965. 1187 
TE—See Shotcrete 

ALNICK, SIDNEY A. 
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-Closure (62-37) Dec. 1965 ......... 

-Disc. Proposed revision of building 
code requirements for reinforced con- 
crete (ACI 318-56)—Amendment (59- 
bs)Part Zane 1963s we. eae ee 

GURFINKEL, GERMAN 

-Assembly hall, University of Havana 
(65-2) Jans 1968S. Ses ew eee ss ~ 

-Design of precast slabless tread-riser 
stairs (62-P&P) June 1965......... 

-Determination of strain distribution 
and curvature in a reinforced concrete 
section subjected to bending moment 
and longitudinal load (64-37) July 1967 . 

-Large precast frames used in univer- 
sity construction (62-2) Jan. 1965 .... 

-Lift slab used in university construc- 
tion (60-24) "Apr. 1963... oe eee 

-Pin-connected precast stadium, A 
(62-64) Sept. 1965. .......-22-20-- 

-Disc. Flexural failure tests of rein- 
forced concrete slabs (62-7) Sept. 1965 

-Disc. Flexure of perpendicular 
mutually supported cantilevers (61- 

14) Sept. 1964... 0. oe ee ee ee 

-Disc. Simplified ultimate strength de- 
sign for flexure (62-20) Sept. 1965.... 

-Disc. Ultimate strength design for 
bending by iteration (62-9) Sept. 1965. 

GUSINDE, FRANK A.—Disc. Investigation 

of standard concrete cylinders, An (61- 

B) Sept LUCA As ates 02 Teele oY 

GUTMANN, P. F.—Disc. Selection and use 
of aggregates for concrete (58-24) Part 

Oi yune 1962). alates we ee eee ss 

GUTMANN, PHILLIP W. 

-Precast concrete wall panels: Manu- 
facturing processes—Symposium ab- 
stract, SP-11 (63-CR) Mar. 1966..... 

-Disc. Selection and use of aggregates 
for concrete (58-24) Part 2 June 1962 . 

GUTZWILLER, MARTIN J. 

-Continuous deformed bar reinforce- 
ment for concrete pavement (60-46) 
July 1963 

-Laboratory study of pavements con- 
tinuously reinforced with deformed 
bars (56-16) Sept. 1959 ....-.-+--> 

GUZMAN, ARTURO M.—Disc. Stresses in 
deep beams (56-39) Part 2 Sept. 1960 .. 
GVOZDEV, A. A. 

-Design of statically determinate or 
indeterminate reinforced or pre- 
stressed beams—Symposium ab- 
stract, SP-12 (63-CR) Jan. 1966 . 

-Research on reinforced concrete 
beams under combined bending and 
torsion in the Soviet Union—Symposium 
abstract, SP-18 (65-AB) Apr. 1968 .. 


-Closure (SP 18-11) Apr. 1969..°... ‘ 


-Disc. Ultimate strength of non=' 
rectangular structural concrete mem- 
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bers (57-36) Part 2 Sept. 1961 
GYPSUM 
-Investigation of amount combined with 
calcium aluminate (56-38) Jan. 1960 .. 
-Mortar—Small-scale models (64-68) 
Nov. 196 Tiwett!... «aks aicdoiate Stehake ce arene 
GYPSUM MORTAR FOR SMALL-SCALE 
MODELS, A (64-68) Gajanan M. Sabnis 
and Richard N. White Nov. 1967 


H 


HAAGSMA, S. C.—Disc. Review of code 
requirements for torsion design (61-1) 
Sept.:19645,s Fite. Baas a ORAS ame 

HABITAT ’67—Precast concrete— 
Construction (65-58) Oct. 1968 ....... 

HADAWI, NABIL S.—Multiple shells of 
translation (63-5) Jan. 1966 

HADLEY, HOMER M. 

-Disc. Durability of concrete in sea 
water (57-69) Part 2 Dec. 1961...... 
-Disc. Effect of tensile properties of 
reinforcement on the flexural charac- 
teristics of beams (56-63) Part 2 Dec. 
4960:5) <7 baa eaare teat eeaeace 
-Disc. Long-time study of cement 
performance in concrete. Chapter 12— 
Concrete exposed to sea water and 
fresh water (56-45) Part 2 Sept. 1960. 
-Disc. March 27 Alaskan earthquake— 
Effects on structures in Anchorage, 
The (62-89) Dec, 1965... o4 sh. 2s. 
-Disc. Microcracking in concrete (four 
paper series) (60-14, 60-22, 60-25, and 
60-31) Dec 1963902 sein HA oteseyate 
-Disc. Rectangular concrete stress 
distribution in ultimate strength de- 
sign (57-43) Part 2 Sept. 1961....... 
-Disc. Surface condition effect on the 
bond strength of steel beams embedded 
in concrete (59-10) Sept. 1962 
HAEGER, JOHN M. 
-New concept of storage bin construc- 
tion, A (64-49) Sept. 1967.......... 
-Disc. Bin wall design and construction 
(65=37)-Mar 1969.5, mars svetverarverettea’ ou 
HAHN, VOLKER—Disc. Width of cracks in 
concrete at the surface of reinforcing 
steel evaluated by means of tensile 
bond specimens (56-7) June 1960 ..... 
HAHN, WILLY K.—Direct solution for 
bond requirements at reinforcing bars 
(63-38) July 1966... 
HAJNAL-KONYI, K. 
-Disc. Effect of tensile properties of 
reinforcement on the flexural charac- 
teristics of beams eds Part 2 Dec. 


2,0 oO dhe ¢ he so eves 


see eee 


tribution in ultimate strength design 
(57-43) Part 2 Sept. 1961 

-Disc. Resistance to shear of reinforced 
concrete beams (five part paper) (57- 
11, 57-15, 57-22, 57-25, and 57-35) 
June 1961 . irs 

HALL, A. S. 

-Analysis of instability of unrestrained 

prestressed concrete columns with end 
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eccentricities—Symposium abstract, 
SP-13 (63-CR) Oct. 1966 .......... 

-Tests on slender prestressed columns 
—Symposium abstract, SP-13 (63-CR) 
Oct), 1966 5.20% s1-GGh wie eee Ssaigte 
-Ultimate strength of reinforced con- 
crete beams subjected to combined 
torsion and bending—Symposium ab- 
stract, SP-18 (65-AB) Apr. 1968 
-Closure (SP 18-14) Apr. 1969....... 

-Disc. Ultimate strength in combined 
bending and torsion of concrete beams 
containing both longitudinal and 
transverse reinforcement (61-73) Part 
2. June 1965:s.0c% en Bie Gea ees 

-Disc. Ultimate strength of reinforced 
concrete beams in combined torsion 
and shear (65-17) Sept. 1968 

HALL, J. WESTON, JR. 

-Disc. Experimental study of rein- 
forced concrete frames subjected to 
alternating sway forces (65-76) May 
1969) 5c, is She eta. © Ses EO 

-Disc. Horizontal shear connections 
between precast beams and cast-in- 
place slabs (61-69) Part 2 June 1965 .. 

HALM, HAROLD J.—Fifteen years of slip- 

form paving (62-8) Feb. 1965........ 

HAMILTON, WAYNE A.—Dynamic response 
of pretensioned prestressed concrete - 

beams (65-63) Oct. 1968 

HAMPSON, A. J. K. 

-Multistory frame analysis for vertical 
loading (59-36) July 1962.......... 

-Closure (59-36) Part 2 Mar. 1963 ... 

-Optimum design of prestressed plates 
(60-53) Augy,196Sir;<:neehsts}. Sie Se 

-Closure (60-53) Part 2 Mar. 1964 .... 

HANDA, V. K. 

-Disc. Analysis of restrained reinforced 
concrete columns under sustained load- : 
ing (64-2) July 1967 - wAlg 

-Disc. Effect of strain gradient on the, . | 
stress-strain curve of mortar and 
concrete (64-50) Mar. 1968 ........ 

-Disc. Moment load charts for sym- - 
metrical footing subjected to combined J 
bending and axial load (59-5) Sept. 

1962.05. 20 2 PRS eee 

-Disc. Proposed revision of building 
code requirements for reinforced con- 
crete (ACI 318-56) (59-7) Sept. 1962 .. 

HANDLING, PLACING, AND FINISHING 
CONCRETE IN BRIDGE STRUCTURES 
(59-CB) Dale F. Downing Aug. 1962. . 

HANNANT, D. J. 

-Disc. Creep of concrete at elevated 
temperature (62-87) Part 2 June 1966 . 

-Disc. Creep of old concrete at normal 
and elevated temperatures (64-9) Aug. j 
LOG egies’, whic i VARS ts dad cere oe ; 

HANSELL, WILLIAM—Lateral stability of 


reinforced concrete beams - 14) Sept. 
1959 


HANSEN, ROBERT J. : 
-Behavior of bond under dynamic load- i 
ing’ (59°17) Aprs 1962) 40m <a tence ok 
-Dynamic tests of reinforced concrete 
columns (61-20) Mar. 1964......... 
-Response of concrete shear keys to 
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_. dynamic loading (57-65) May 1961 . 

~ HANSEN, TORBEN C. 

-Cracking and fracture of concrete and 
cement paste—Symposium abstract, 
SP-20 (65-AB) July 1968 .......... 

-Influence of aggregate and voids on 
modulus of elasticity of concrete, ce- 
ment mortar, and cement paste (62-11) 
AG Dil 9G Dien Me Bers safle nay oe! rate lParloey “A joure) Shas 

-Closure (62-11) Sept. 1965......... 

-Influence of aggregate properties on 
concrete shrinkage (62-48) July 1965.. 

-Closure (62-48) Part 2 Mar. 1966 .. 

~ -Influence of size and shape of member 

2 on the shrinkage and creep of concrete 

(GS=LO)} Me nROGC is. ayaaysh-Val lapioue retails 
-Closure (63-10) Sept. 1966 ......... 
-Temperature change effect on behavior 

of cement paste, mortar, and concrete 
under load (63-23) Apr. 1966 ....... 

. HANSEN, W. C. 

-History of air-entraining cements (58- 

CB) FAUSA1OGL Pe hie. hee e eo ee ea 

_ -Inhibiting alkali-aggregate reaction 

z with barium salts (56-CB) Mar. 1960. . 

-Porosity of hardened portland cement 
paste (60-9) Jan. 1963 ............- 
-Closure (60-9) Sept. 1963.......... 

HANSON, J. A. 

-Effects of curing and drying environ- 
ments on splitting tensile strength of 
concrete (65-40) July 1968 ......... 

-Freezing and thawing tests of light- 
weight aggregate concrete (57-38) Jan. 


-Optimum steam curing procedure in 
precasting plants (60-5) Jan. 1963 . 
-Closure (60-5) Sept. 1963.......... 
-Optimum steam curing procedures for 
structural lightweight concrete (62-41) 
Sane, LOG Sisevesu tek sl a mbar etalene keh ores 4) fo 
=-Closure (62-41) Dec. 1965 ......... 
-Plastic forms for architectural con- 
crete (56-57) May 1960 ........... 
-Precast concrete wall panels: Materi- 
als and tests—Symposium abstract, 
SP-11 (63-CR) Mar, 1966.......... 
-Replacement of lightweight aggregate 
fines with natural sand in structural 
concrete (61-45) July 1964......... 
-Sand replacement in structural light- 
weight concrete—Sintering grate 
aggregates (64-11) Mar. 1967....... 
-Shear strength of reinforced structural 
lightweight aggregate concrete slabs 
(61537) dunes 196 4ies ©. fet a etherle re) uate" 
-Tensile strength and diagonal tension 
resistance of structural perce. 
concrete (58-1) July AGT Gwe vatorstanedls. ats 
stressed eonerete beams with web rein- 
forcement (62-83) Part 2 June 1966. 
HANSON, NORMAN W. 
-Disc. Cracking in Norfork Dam (61-17) 
Sept. 1964 . nipcearbeaen axaashitte eases 
-Disc. Experimental study of reinforced 


sway forces (65-76) May 1969....... 
HARBOE, HELGE—Disc. Internal forces in 
uniformly loaded helicoidal girders (56- 


concrete frames subjected to alternating 
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50) Part 2) Deck LOGO cers westele t aamys 
HARDEMAN, E. L.—Use of high strength 

reinforcing steel in bridges (62-29) 

ADP NLOGD Sas ees ee ia. Ea ube oer 
HARDING, GEORGE N.—Application 

specifications guidelines—Symposium 

abstract, SP-21 (65-AB) Oct. 1968 . 

HARMATHY, T. Z. 

-Determining the temperature history of 
concrete constructions following fire 
exposure (65-73) Nov. 1968 ........ 

-Hydrated portland cement and light- 
weight concrete at elevated tempera- 
tures (63-4) Jans. 1966::.) 66 assets). iets 

HARPER, G. NEIL—Disc. Simplified 
ultimate strength design for flexure (62- 
20) Sept: WO 6Dies Mercer eds ec esis iis 

HARRENSTIEN, HOWARD P. 

-Hyperbolic paraboloidal umbrella 
shells under vertical loads (57-18) 

OCES LOGO Meet 2 ver ete Oe aace oir eieiens 

-Disc. Application of the general theory 
of shells (58-5) Mar. 1962 ......... 

HARRIS, HARRY G.—Disc. Size effect in 
small-scale models of reinforced con- 

crete beams (63-54) Part 2 June 1967 . . 

HARRISON, S. J.—Disc. Method of pro- 
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7 HIGH PRESSURE STEAM CURING: 
7 MODERN PRACTICE, AND PROPER- 
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-ACI Committee 516 Aug. 1965....... 
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45 -Fatigue strength of concrete under 
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concrete by accelerated curing and 
Schmidt rebound hammer (61-4) Jan. 
LOGS rts Meee) RR 

-Closure (61-4) Sept. 1964... . 

HOOKS 


INDEX 


244 


576 


875 


65 


643 


1147 


312 


314 


2053 


1647 


1201 


2005 


2059 


1005 


1125 


893 


1851 


1255 


452 


1231 
1587 


1165 


1209 


17 


1185 


74 


-Beam reinforcement—Shear effect (57- 
35) Deca 1960 25s 2126 cndtolnpe wile = py anelens 
-~Column—Committee report (64-22) May 
196 ioc. aga cuaseie.n case aay h ose eee 
-Detailing manual—Committee report— 
Standard revision (61-58) Sept. 1964 .. 
HORIZONTAL SHEAR CONNECTION IN 
COMPOSITE CONCRETE BEAMS 
UNDER REPEATED LOADS (64-71) 
John C. Badoux and C. L. Hulsbos Dec. 
1967 
HORIZONTAL SHEAR CONNECTIONS 
BETWEEN PRECAST BEAMS AND 
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HOSTMARK, PETER H.—Concrete con- 
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HOW SAFE ARE OUR LARGE REIN- 
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MacGregor, Mahendra N. Patel, E. M. 
Rensaa, and author Sept. 1967 
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Symposium abstract, SP-18 (65-AB) 
-Alan H. Mattock Apr. 1968 
-Disc. by Ugur Ersoy, S. Mirza, G. S. 
Pandit, K. S. Rajagopalan, and 
Umakanta Behera and author Apr. 
1969 
HOW TO PREDICT THE SAFE LOAD 
CAPACITY OF A PRESTRESSED CON- 
CRETE BEAM BY JUST MEASURING 
ITS EXTERNAL DIMENSIONS (63-P&P) 
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INCREASE IN CRACK WIDTH IN REIN- 
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JHA, P. C. 

-Effect of elastic and creep recoveries 
of concrete on loss of prestress (64- 
70) Dec. 1967 
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-Construction— Proposed building code 

requirements (59-7) Feb. 1962 
-Contraction—Canal lining (62-72) Oct. 
1965 
-Control and construction— Formwork 
for—Proposed standard (64-33) July 
1967 
-Cracking—Symposium abstract, SP-20 
(65-AB) July 1968 
-Dam—Construction and contraction 
(61-CR) July 1964 

-Durability Committee report (65-67) 
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-Floor—Committee report (65-42) Aug. 
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report (63-1) Jan. 1966 : 
-Horizontal—Mass concrete—Sympo- 
sium abstract, SP-6 (60-CR) Dec. 
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1963 
-Materials—Precast wall panels— 
Symposium abstract, SP-11 (63-CR) 
Mar. 1966 
-Pavement—Committee report (64-40) 
Aug. 1967 
-Pavement—Committee report (65-43) 
Aug. 1968 
-Pavement—Repair (57-7) Aug. 1960 
-Plain concrete—Foundation— 
Committee report (64-17) Apr. 1967 .. 
-Precast beam and slab—Shear con- 
nector (61-69) Nov. 1964 .........- 
-Precast concrete—Committee report 
(6l-60) Aug, 1964. 5. cia... < aiemale sare = 
-Prestressed concrete—Earthquake 
(64=TR) Duly 10 GH rae hc tacce slot mys be 
-Prestressed pavement—Airport (64- 
BG) DULY: 196 Ting co eho cisnera-vees ePaee* oats 
-Prestressed pavement—Committee re- 
port (65-19) Apr. 1968 ........... 
-Reinforcement—Frame (65-76) Nov. 
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-Sealants—Water-holding structures 
(OTC) iitys1 GAs ao. -. saberesbesnoi ares 
-Specifications—Committee report 
(60258);Oct.. 1968 5.5 «..-<s2ms saeier ens 
-Structural concrete—Specifications— 
Committee report (63-7) Feb. 1966 ... 
-Symposium abstract, SP-21 (65-AB) 
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-Vertical—Mass concrete—Symposium 
abstract, SP-6 (60-CR) Dec. 1963 .... 
-Water-holding structures (61-CR) 
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JOINTS AND CRACKS IN CONCRETE 
WATER-HOLDING STRUCTURES— 
Symposium abstract, SP-8 (61-CR) 
George B. Wallace July 1964 ......... 
JOISTS—Proposed building code require- 
ments (59-7) Feb. 1962 ........... 
JONES, L. L.—Disc. Optimum design of 
concrete spread footing by computer 
(65-28) Nov, 1968... secs tote ee 
JONES, LEONARD L.—Recent advances in 
yield-line analysis by the equilibrium 
method—Symposium abstract, SP-12 
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JONES, LLOYD—Disc. Proposed revision 
of building code requirements for re- 
inforced concrete (ACI 318-56) (59-7) 
SG PUG a Emme ak Betas, since eaarameghe 
JONES, M. BRENT—Field control of light- 
weight concrete (58-CB) Dec. 1961 .... 
JORGENSEN, IB FALK 
-Influence of reinforcement stress- 
strain curve on a concrete flexural 
member at ultimate load (59-13) Mar. 
1962 


Pare E tenwy Ugh bse) ete wpa) aa, 9, Sc0l pawn 


-Disc. Effect of tensile properties of 
reinforcement on the flexural charac- 
teristics of beams (56-63) Part 2 
DSC eLGCOme ants eet ro 

JORGENSEN, LESTER O.—Disc. Bin wall 


design and construction (65-37) Mar. 
1969 


RIS Oe Sse ES See Sire) Sep ahs otra 


ee Me ee eS CO OR 


<i wve eS) 0) ov epee oe = eager 
Md Se ope erage Whe oy ord) Ser ee 


Pare at Ok) oe OR 


KAAR, PAUL H.—Approach to the control 


INDEX 


1755 


406 
470 


611 
139 


186 
1383 
921 
413 
393 
249 
980 
892 
1321 
161 
885 
1755 


892 


892 


145 


989 


141 


453 


1567 


211 


of flexural cracking in reinforced con- 
crete, An—Symposium abstract, SP-20 
(65-AB) July 1968 
KABAILA, A, P. 
-Analysis of instability of unrestrained 
prestressed concrete columns with end 
eccentricities—Symposium abstract, 
SP-13 (63-CR) Oct. 1966 
-Construction loads on slabs with 
shored formwork in multistory build- 
ings (60-73) Dec..1963 .....-%.«««- 
-Disc. Equation for the stress-strain 
curve of concrete (61-22) Sept. 1964 .. 
-Disc. Load-moment-curvature charac- 
teristics of reinforced concrete cross 
sections (61-44) Part 2 Mar. 1965 ... 
-Disc. Ultimate strength with high 
strength reinforcing steel with an 
indefinite yield point (61-26) Dec. 
1964 
KACYRAT, JALAL—Disc. Helicoidal 
staircase study (61-5) Sept. 1964 ..... 
KALOUSEK, GEORGE L.—Autoclave cur- 
ing of concrete in Soviet Union and 
United States (63-41) Aug. 1966 ...... 
KALOUSEK, H. L.—Pneumatic gunning of 
refractory castables—Symposium ab- 
stract, SP-14 (64-AB) Jan. 1967 ..... 
KALVE, ERNEST—Disc. Research, build- 
ing codes, and engineering practices 
(56-55) Part 2 Dec, 1960 ..... . sme se 
KAMPF, LEO—Repair of concrete bridge 
pavements—Symposium abstract, SP-21 
(65-AB) Oct. 1968 
KANI, G. N, J. 
-Basic facts concerning shear failure - 
(63-32) June 1966 
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-How safe are our large reinforced 
concrete beams? (64-12) Mar. 1967 
-Closure (64-12) Sept. 1967 
-Riddle of shear failure and its solu- 
tion, The (61-28) Apr. 1964 
-Closure (61-28) Dec. 1964 .......... 
-Disc. Exploratory shear tests empha- 
sizing percentage of longitudinal steel 
(65-46) Feb. 1969 
KAPLAN, M. F, 
-Crack propagation and the fracture of 
concrete (58-28) Nov. 1961 ........ 
-Effects of incomplete consolidation on 
compressive and flexural strength, 
ultrasonic pulse velocity, and dynamic 
modulus of elasticity of concrete (56- 
47) Mar. 1960 
-Strains and stresses of concrete at 
initiation of cracking and near failure 
(60-44) July 1963 .......... * iuies 
-Closure (60-44) Part 2 Mar. 1964 .... 
-Closure—Flexural and compressive 
strength of concrete as affected by the 
properties of coarse aggregates (55- 
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KARBY, TSEVI—Properties of an expan- 
sive cement for chemical prestressing 
(58-3) July 1961 .......... mecatan eh 
KASHANI-SABET, M. H.—Strength an 
deflection of circular uniformly loaded 
slab supported between center and pe- 
riphery (60-18) Feb. 1963 .... 
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-Disc. Dynamic properties of rein- 
forced and prestressed concrete 
structural components (61-68) Part 2 
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-Disc. Flat plate structures (61-53) 
Parts2 Mar, S1lOG5e . oy. titnlshets 3 

-Disc. Load balancing method for de- 
sign and analysis of prestressed con- 
crete structures (60-36) Dec. 1963 ... 

-Disc. Optimum design of prestressed 
plates (60-53) Part 2 Mar. 1964 ..... 

-Disc. Prismatic folded plates (59-11) 
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_ -Disc. Rational approach to plate design 
(63-51) Part 2 June 1967 .........<. 

-Disc. Riddle of shear failure and its 
solution, The (61-28) Dec. 1964 

-Disc. Semigraphical analysis of long 
prestressed concrete vaulted shells 
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KATSANOS, GEORGE—Nomographs for 

_ design of reinforced columns based on 

ACI 318-63 (62-P&P) June 1965 

KAWADA, NAOYA—Determination of cal- 

cium sulfoaluminate incement paste by 

tracer technique (56-38) Jan. 1960 .... 

KEATINGE, PAUL F.—Disc. Guide to 

portland cement plastering (60-42) 

Part 2 Mar. 1964 

KEENE, P. W.—Disc. Low pressure steam 

curing (60-48) Part 2 Mar. 1964 

KEIFER, OSWIN, JR. 

-Check list for batch plant inspection 
(61-36) June 1964 

-Closure (61-36) Dec. 1964 

-Multiple layer shotcrete tunnel lining— 
Symposium abstract, SP-14 (64-AB) 
Jan. 1967 

KEITH, JAMES M.—Construction of the 

accelerator housing at the Stanford 

Linear Accelerator Center (63-19) Apr. 

1966 . 

KELLAM, B.—Hydrogen evolution from 

ferrophosphorous aggregate in portland 

cement concrete (65-80) Dec. 1968 .... 

KELLAM, H. S.—Disc. Proposed revision 
of building code requirements for re- 
inforced concrete (ACI 318-56) (59-7) 

Nov. 1962 
KELLY, JOE W.—Universal material— 

Cosmopolitan society (57-61) May 1961 . 

KEMP, E. L. 

-_-Behavior of concrete members sub- 
ject to torsion and to combined tor- 
sion, bending and shear—Symposium 
abstract, SP-18 (65-AB) Apr. 1968 . . 

-Closure (SP 18-7) Apr. 1969 

-Effect of rust and scale on the bond 
‘characteristics of deformed bars (65- 
54) Sept. 1968 

-Closure (65-54) Mar. 1969 

-Disc. Design of columns subjected to 

biaxial bending (62-22) Sept. 1965 .... 

_ KEMP, K. O. 

ne -Significance of dowel forces on the 

p shear failure of rectangular reinforced 
concrete beams without web reinforce- 

_ ment (62-69) Oct. 1965 ... 
-Closure (62-69) Part 2 June 1966 .... 
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KENNEDY, THOMAS B.—Disc. Effect of 
maximum size aggregate on compres- 
sive strength of mass concrete—Sympo- 
sium abstract, SP-6 (60-CR) Dec. 1963 

KENNERLEY, R. A. 

-Ettringite formation in dam gallery 
(62-35) May 965 ote ED: 

-Closure (62-35) Dec. 1965 

KERSTEN, MERLE E, 

-Disc. Formwork for concrete (57-48) 
Part 2:Sept 4 0615 = sn 2 i200 vs) rete 

-Disc. Proposed revision.of ACI 347- 
63: Recommended practice for con- 
crete formwork (64-33) Jan. 1968 .... 

KESLER, CLYDE E. 

-Behavior of concrete columns rein- 
forced with high strength steels (61- 
40) June 1964 

-Behavior of one-way concrete floor 
slabs reinforced with welded wire 
fabric (62-34) May 1965 ....-...... 

-Closure (62-34) Dec. 1965 

-Control of cracking in slabs reinforced 
with welded wire fabric—Symposium 
abstract, SP-20 (65-AB) July 1968 

-Corrosion of reinforcing bars in con- 
crete (62-54) Aug. 1965 

-Closure (62-54) Part 2 Mar. 1966 .... 

-Cracking of reinforced concrete under 
external load—Symposium abstract, 
SP-20 (65-AB) July 1968 

-Door to fit the key, A (65-24) May 1968 

-Effect of floor concrete strength on 
column strength (56-58) May 1960 

-Fatigue strength of concrete under 
varying flexural stresses (63-50) 

Oct. 1966 
-Closure (63-50) Part 2 June 1967 ... 
-Mechanisms of creep in concrete— 

Symposium abstract, SP-9 (62-CR) 

Jan. 1965 
-Shear strength of two-span continuous 

reinforced concrete beams with multi- 

ple point loading (59-44) Sept. 1962... 

KETCHECK, KONSTANTIN—Disc. Re- 
versed curvature of tendons in pre- 
stressed continuous members (65-69) 
May 1969 

KETCHUM, MILO S.—Disc. Semigraphical 
analysis of long prestressed concrete 
vaulted shells (59-23) Dec. 1962 

KHACHATURIAN, NARBEY—Disc. Anal- 
ysis of inclined cracking shear in 
slender reinforced concrete beams (64- 
55) Apr. 1968 

KHAN, FAZLUR R. 

-Effect of column exposure in tall 
structures—Analysis for length 
changes of exposed columns (63-43) 
Aug. 1966 

-Effects of column exposure in tall 
structures—Design considerations and 
field observations of buildings (65-8) 
Feb. 1968 

-Effects of column exposure in tall 
structures—Temperature variations 
and their effects (62-85) Dec. 1965 . 

-Closure (62-85) Part 2 June 1966 . 

-Disc, Proposed recommended practice 
for concrete formwork (59-37) Part 2 
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Mar. 1963 
-Disc. Proposed revision of building 
code requirements for reinforced con- 
crete (ACI 318-56) (59-7) Nov. 1962 
KHAN, T. A.—Disc. Reinforcement of 
folded plates (62-37) Dec, 1965 ...... 
KIDD, GORDON M.—Concrete technology 
and aggregate production for St. Law- 
rence Seaway (56-24) Nov. 1959 ...... 
KILN—Drying—Carbonation—Curing— 
Shrinkage—NCMA-PCA tests (60-33) 
May, 1963.45). c2c4. wiatics oo jodsttoyfet mie 'e 9 
KIMISHIMA, HIROTSUGU—Disc. Studies of 
creep in mass concrete—Symposium 
abstract, SP-6 (60-CR) Dec. 1963 
KING, HECTOR I.—Disc. Estimating pro- 
portions for structural concrete mix- 
tures (65-12) Aug. 1968 ........... 
KING, JOHN C.—Strength evaluation and 
quality control of prepacked concrete 
(G4-'TE) Nov,7196%)...5 os panei as =r ae 
KINZIE, ROBERT A., JR.—Disc. Case of 
abnormally slow hardening concrete for 
tunnel lining, A (57-51) Part 2 Sept. 
5 A Th ae 3 St Hit esac a APs 
KIRKLAND, G. W.—New Millbank Tower, 
London, The (60-49) Aug. 1963 ...... 
KLASMER, H.—Disc. Distribution of tor- 
sion and bending moments in connected 
beams and slabs (56-43) Part 2 Sept. 
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KLEIN, ALEXANDER 
-Chemical prestressing of concrete 
elements using expanding cements (60- 
56) Sept. 198i assis te edo, Sete 
-Properties of an expansive cement for 
chemical prestressing (58-3) July 1961 
-Thermal properties of mass concrete 
during adiabatic curing—Symposium 
abstract, SP-6 (60-CR) Dec. 1963 .... 
KLIEGER, PAUL 
-Freezing and thawing tests of light- 
weight aggregate concrete (57-38) 
Pan. LOG Ui: «gpa Si aty fale qyeeseal Le otene 
-Disc, Durability of concrete in sea 
water (57-69) Part 2 Dec. 1961 
KLUS, JOHN P. 
-Torsion in grid frames—Symposium 
abstract, SP-18 (65-AB) Apr, 1968 .. 
-Ultimate strength of reinforced con- 
crete beams in combined torsion and 
shear (65-17) Mar. 1968 .......... 
-Closure (65-17) Sept. 1968 ........ 
-Disc. Torsion of structural concrete— 
Interaction surface for combined tor- 
sion, shear, and bending in beams 
without stirrups (65-5) July 1968 . 
KNOP, CARL O.—Disc. Proposed revision 
of building code requirements for rein- 
forced concrete (ACI 318-56) (59-7) 
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KNOWLES, ROBERT B. 
-Disc. Structural behavior of concrete 
filled steel tubes (64-38) Jan. 1968 . 
-Disc. Use of spiral welded steel tubes 
in pipe columns (65-70) May 1969... . 
KOBLER, HELMUT G.—Dry-mix coarse- 
aggregate shotcrete as underground 
support—Symposium abstract, SP-14 
(64-AB) Jan. 1967 ... 
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KOCSIS, PETER—Disc. Behavior and de- 
sign of large openings in reinforced 
concrete beams (64-3) July 1967 

KOH, TADAKI—Disc. Interaction of shear 
wall-frame systems in multistory 
buildings (62-4) Sept. 1965 

KOHLI, J. P.—Optimum design of concrete 
spread footing by computer (65-28) May 
1968 

KOKUBU, MASATANE—Mass concrete 
practices in Japan—Symposium ab- 
stract, SP-6 (60-CR) Dec. 1963 

KOMLOS, KAROL 
-Experiences with the Kelly Ball test 
(60-CB) June 1963 
-Closure (60-CB) Jan. 1964 
-Simple penetration test using vibra- 
tion, A (61-CB) Jan. 1964 

KONDO, YASUO—Effect of admixtures on 

electrolytic corrosion of steel bars in 


reinforced concrete (56-21) Oct. 1959 . . 


KONG, FUNG-KEW 
-Experimental study of model compos- 
ite floors (64-13) Mar. 1967 
-Closure (64-13) Sept. 1967 ........ 
KONKEL, E. VERNON—Variable depth 
floor slabs for parking garage (65-68) 
Nov, 1968 ov, fier -< 9 ul «Scene ie rckarene 
KOONS, ROBERT L.—Disc. Load balancing 
method for design and analysis of pre- 
stressed concrete structures (60-36) 
Dec. 1963... [Si 5. dale, eadeke s CRS 
KORB, JACK L. 
-Construction of post-tensioned roof 
panels (64-41) Aug. 1967 .......... 
-Closure (64-41) Feb. 1968 ......... 
KOTHARI, SANTOSH J.—Nomograms for 
bond requirements of reinforcing bars 
(64-TE) Apr. 1967; <.5.< .00 «i a oa ee 
KRAHL, NAT W.—Disc. Analysis of in- 
clined cracking shear in slender rein- 
forced concrete beams (64-55) Apr. 
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KRAMRISCH, FRITZ 
-Design aids for the ultimate moment 
capacity of beams and slabs (58-CB) 
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-Strengthened concrete (60-68) Nov. 
1963 
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-Structural design of air terminal 
building for Detroit City Airport (64- 
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KRAUS, FELIX M.—Hypar roof of the Ma- 
donna de Pompei Church, Montreal, 

Canada (64-34) July 1967 

KREFELD, WILLIAM J. 

-Contribution of longitudinal steel to 
shear resistance of reinforced con- 
crete beams (63-14) Mar. 1966 

-Closure (63-14) Sept. 1966 ...... ah 

-Studies of the shear and diagonal ten- 
sion strength of simply supported re- 
“ie concrete beams (63-21) Apr. 

-Closure (63-21) Dec. 1966 ......... 

-Disc. Behavior and strength in shear 
of beams and frames without web re- 
inforcement (56-41) Part 2 Sept. 1960 . 
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slabs (65-59) Apr. 1969 
-Disc. Tests for precast wall panels 
| (61-24) Dec. 1964 
}KREPS, ROBERT R.—Disc. Transfer of 
bending moment between flat plate floor 
and column (57-14) Mar. 1961 
#KRIEGH, J. D.—Methods of evaluation of 

epoxy compounds used for bonding 
concrete—Symposium abstract, SP-21 
(65-AB) Oct. 1968 
KRISHNAMOORTHY, G. 
-Moments in composite beam bridges 
by orthotropic plate theory (59-26) 
May 1962 

_ -Closure (59-26) Dec. 1962 

KRISHNAMOORTHY, S.—Disc. Creep re- 
covery of plain concrete (65-33) Dec. 
1968 

KRISHNAMURTHY, N.—Disc. Working 

| stress column design using interaction 
' diagrams (64-42) Feb. 1968 
KRISHNAN, S. 
-Equation for the stress-strain curve of 
concrete (61-22) Mar. 1964 
-Closure (61-22) Sept. 1964 
KRISHNASWAMY, K. T. P 
j -Method for determining deflections in 
beams of variable stiffness (60-CB) 

Jan, 1963 
-Strength and microcracking of plain 

concrete under triaxial compression 

(65-64) Oct. 1968 
-Strength of concrete under biaxial 

compression (62-14) Feb. 1965 
-Closure (62-14) Sept. 1965 
-Disc. Correlation between tensile 

splitting strength and flexural strength 

of concrete (60-2) Sept. 1963 : 

-Disc, Tensile strength of concrete (60- 

38) Dec. 1963 
_ KRISTOF, L. H.—Monolithic cast-in-place 

concrete pipe (57-26) Nov. 1960 
KRIZ, LADISLAV B. 
-Rectangular concrete stress distribu- 
tion in ultimate strength design (57- 
43) Feb. 1961 
-Ultimate strength of nonrectangular 
structural concrete members (57-36) 
Jan. 1961 
-Disc. Researches toward a general 
flexural theory for structural concrete 
(57-1) Mar. 1961 
Disc. Simplifying ultimate flexural 
theory by maximizing the moment of 
: the stress block (57-27) June 1961 
KRONE, ROBERT H.-—Spacing of lateral 
~ supports for masonry walls (62-13) 
= Feb, 1965 
~ KROONE, B. 
; -Carbon dioxide in hydrated portland 
cement (56-64) June 1960 
-Reaction between carbon dioxide gas 
and mortar (56-32) Dec. 1959 
KRUML, FRANTISEK—Disc. Influence of 
aggregate properties on concrete 

= shrinkage (62-48) Part 2 Mar. 1966 
/ KUANG, JING-GWO 
-Experimental study of a free-standing 

staircase (63-29) May 1966 
-Closure (63-29) Dec. 1966 
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-Disc, Free-standing stairs (61-48) 

Part 2 Mar, 1965 
KUENNING, WILLIAM H. 

-Cooperative laboratory study of the ef- 
fect of testing environment and speci- 
men type on shrinkage of masonry unit 
concrete (59-47) Oct. 1962 

-Closure (59-47) Part 2 June 1963 .... 

KULBERG, O. N. 

-Pneumatically applied mortar for re- 
storing concrete structures (57-10) 
Aug. 1960 
-Disc. Proposed recommended practice 
for concrete formwork (59-37) Part 2 
Mar. 1963 

KULKA, FELIX—Design of prestressed lift 
slabs for deflection control (56-40) Feb. 

1960 

KUNZE, WALTER E. 

-March 27 Alaskan earthquake—Effects 
on structures in Anchorage, The (62- 
39) June 1965 
-Closure (62-39) Dec. 1965 
-Disc. Proposed revision of building 
code requirements for reinforced con- 
crete (ACI 318-56) (59-7) Nov. 1962 
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L-BEAM-Shear resistance (57-15) Sept. 
1960 
LABIOSA, T. D.—Disc. Design of columns 
subjected to biaxial bending (62-22) 
Sept. 1965 
LABORATORY—Quality control— 
Inspection (65-47) Aug. 1968 
LABORATORY STUDY OF A 45-FOOT 
SQUARE FLAT PLATE STRUCTURE 
(60-55) 
-Sidney A. Guralnick and Robert W. La- 
Fraugh Sept. 1963 
-Disc. by Keith E. McKee and authors 
Part 2 Mar. 1964 
LABORATORY STUDY OF PAVEMENTS 
CONTINUOUSLY REINFORCED WITH 
DEFORMED BARS (56-16) 
-Martin J. Gutzwiller and Joseph L. 
Waling Sept. 1959 
-Disc. by Bengt F, Friberg and authors 
Mar. 1960 
LABORATORY STUDY OF SHOTCRETE— 
Symposium abstract, SP-14 (64-AB) 
Albert Litvin and Joseph J. Shideler 
Jan. 1967 
LAFRAUGH, ROBERT W. 
-Laboratory study of a 45-ft square flat 
plate structure (60-55) Sept. 1963 .... 
-Closure (60-55) Part 2 Mar. 1964.... 
LANE, K. S.—Dise. Full scale testing de- 
velops efficient preloaded concrete pil- 
lars (58-30) Part 2 June 1962 
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of the effects of water-reducing re- 
tarders on the strength, air void char- 
acteristics, and durability of concrete 
(60-74) Dec. 1963 
LASH, S. D. 
-Tensile strength of concrete (60-38) 
ane 2196S i ow. eeauen eens jo eke ee eae 
-Closure (60-38) Dec. 1963 .......-- 
-Disc. Aspects of torsion in concrete 
structure design (SP 18-1) Apr. 1969 
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FORCED CONCRETE BEAMS UNDER 
UNIFORM BENDING MOMENTS (64-15) 
Campbell Massey Mar. 1967 
LATERAL LOAD 
-Bin—Structural design (64-49) Sept. 
TOG... abs sghiG- Se B es87s PGe> b's 
-Bin wall—Granular materials (65-37) 
al eh OGE> ae haccde sertagie «Sebo: a ln eyes sine 
-Frame—Joint reinforcement (65-76) 
Nova 19685 Sac fictive are ielee ets » 
-Multistory building— Post tensioned 
construction (63-18) Mar. 1966 ..... 
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_ -Disc. Influence of aggregate properties 
on concrete shrinkage (62-48) Part 2 
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-Disc. Proposed ACI standard: Recom- 
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(63-30) Dec. 1966 
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prestressed concrete vaulted shells 
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-Critique of current methods of varying 
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fected by (56- 42) Feb. 1960 
-Block (57-CB) May 1961 
-Block—Bearing capacity (56-48) Mar. 

1960 
-Block—Curing—Carbonation (60-33) 

May 1963 
-Block—Drying—Shrinkage (60-33) May 

1963 
-Block—High pressure steam curing— 

Committee report (62-53) Aug. 1965 .. 
-Block—Infilled frame (65-44) Aug. 

1968 
-Block—Manufacture—Properties— 

Committee report (62-53) Aug. 1965 . 
-Block—Post-tensioned—Model test 

(64-73) Dec. 1967 
-Block—Prestressed—Model test (64- 

73) Dec. 1967 
-Block—Spacing lateral supports—Code 

requirement (62-13) Feb. 1965 
-Block—Thermal stress— Prediction 

and control (62-6) Jan. 1965 
-Block walls—Load tests (57-54) Apr. 

VOGT Fs Giese aa cae ar a 
-Bonding tile to treated concrete (63- 

PEP) Mays 1 Q6G0.. <yche rea0r.ctaleons. deere mee 
-Drying shrinkage determination (58-7) 
ng: SOD a svitticeac A sapien te A 
-Expanded slag containing fly ash (61- 

60) SeptS19G4-227 5. ty ee PER 
-Low-pressure steam curing— 
Durability—Committee report (60-48) 

Aug. 10682238}. Sr eRinst as ATOR 
-Mortar bond—Tests (61-70) Nov. 1964 . 
-Shrinkage effect (59-47) Oct. 1962 
-Specimen type effect (59-47) Oct. 1962 
-Testing environment effect (59-47) 

Oct. 1962S 42u Fee tee ARS 

MASONRY WALL 
-Continuous wire reinforcement re- 
places brick ties (59-24) May 1962 ... 
-Point supported—Stress analysis (61- 

46) July"JOG4) anus cts eee ok 
-Spacing lateral supports—Code re- 
quirement (62-13) Feb. 1965 ....... 
-Strength tests (57-54) Apr. 1961 ..... 
-Water permeability (59-24) May 1962 

MASS CONCRETE 
-Consistency test (63-P&P) June 1966 
-Cracking—Symposium abstract, SP-20 

(65-AB) July 1968 .............. 
-Formwork (60-CR) May 1963 ....... 
-Formwork—ACI recommended prac- 
tice (59-37) Aug. 1962 .......... 
-Formwork—Committee report (57- 48) 
Mar, 1961S ‘ha. ttn 5 hs, ee, Glan 


-Formwork—Proposed standard (64-33) 
JOY, UGGS El Seeing ae fre, «NG EY 


-Glen Canyon Dam—Low cobble content 
(57-80):Dec, 1960" 2... haiG oe a 
-Oroville Dam—Testing and tempera- 
ture instrumentation (62-38) June 1965 
-Placing—No vertical joints (63-P&P) 
CUly=POCGR is teteita fe, tse) ett wtb 
-Proportioning for vibration (56-49) 
pr. 1960). Heed. viet eS asics AY 
-Specifications—Committee report (60- 
BB) Oct. 1963! iad cet; SRM dese 
-Specifications—Committee report (63- 
7) Feb. 1966 
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737 -Surface cooling reduces cracking (56- 
9 9) Augs-1950) 2K Ao de! Poe aac 
“ phar applied to large’ structural 
869 members (62-40) June 1965 ........ 
-Tolerances—ACI recommended prac- 
617 tice (59-37) Aug. 1962 ...... Pistons 
-Tolerances—Committee report (57-48) 
617 Mar.1961; £9919 So ee Oe 
-Workability— Partially compacted 
869 weight (63-20) Apr. 1966 .......... 
MASS CONCRETE SP-6—Symposium 
618 abstract—Committee 207 Dec. 1963 ... 
MASS CONCRETE FOR OROVILLE DAM— 
869 Symposium abstract, SP-6 (60-CR) 
Lewis H. Tuthill, Robert F. Adams, and 
829 Donald R. Mitchell Dec. 1963 ....... 
MASS CONCRETE PRACTICES IN 
829 FRANCE—Symposium abstract, SP-6 
(60-CR) Pierre Jacquin and J. F. Orth 
231 Dec,.1963) Fa... otis. ao ia se Ove ig 
MASS CONCRETE PRACTICES IN JAPAN 
95 —Symposium abstract, SP-6 (60-CR) 
Masatane Kokubu Dec. 1963 ....... : 
1265 MASS CONCRETE PRINCIPLES APPLIED 
TO MASSIVE STRUCTURAL MEMBERS 
608 (62-40) J. Neil Mustard June 1965 
MASS PRODUCTION OF SHELLS FOR 
163 THE OAKLAND INTERNATIONAL AIR- 
PORT (59-35) Isadore Thompson July 
1109 1962 PORE a TE oe Sere 
MASSEY, CAMPBELL—Lateral instability 
of reinforced concrete beams under 
953 uniform bending moments (64-15) Mar. 
1411 LOGT wos 238 SO Seis 208). ee 
1391 MAST, PAULE 
1391 ~Design and construction of northlight 
barrel shells (59-14) Apr. 1962 ..... 
1391 -Closure (59-14) Dec. 1962 ......... 
MAST, ROBERT F.—Disc. Horizontal 
shear connections between precast 
673 beams and cast-in-place slabs (61-69) 
Part 2, Juie* 1986S. ean 8G ate Fs 
795 MATAYA, JOHN 
-Disc. Capacities of rectangular section 
231 by working stress design (62-80) Part 
1265 2 June*1966m. 5. ae. ISR SE , op Oe 
673 -Disc. Proposed revision of building 
code requirements for reinforced con- 
701 crete (ACI 318-56) (59-7) Oct. 1962 153 
MATERIALS 
550 -Inspection and testing—Abstract, SP-2 . 
655 (64-AB) Apr. 1967 .. 0.05.0 eee. eee 21 
-Specifications—Committee — (60- ‘ 
993 88). Octs.1968 a retanc henner cnanie tee 191 
-Tests— Proposed building code re- : 
993 quirements (59-7) Feb, 1962 ....... 14 
MATERIALS HANDLING PRACTICES— 
337 Aggregate and cement—Abstract, SP-2 } 
(64-AB) Apr. 1967 ............... 215 
629 MATHEMATICAL ANALYSIS OF SHRINK- 7 
AGE STRESSES IN A MODEL OF 
617 HARDENED CONCRETE (60-22) 4 
-Thomas T. C. Hsu Mar. 1963 ... 371 
789 -Disc. Microcracking in concrete (four ; 
paper series) (60-14, 60-22, 60-25, ; 
985 and 60-31) Dec. 1963 ............ 1787 
MATHER, BRYANT ! 
1321 -Concrete from A to Z (62-32) May ] 
rh 1965 ..... LAL yl) wo nnn, eh Selibe 513 


92 


-Cracking induced by environmental 


i MATHER 


effects—Symposium abstract, SP-20 
(65=AB) daly 968 25 é.ccittyalels.otarens 

-Investigation of compressive strength 
of molded cylinders and drilled cores 
of concrete (57-37) Jan. 1961 

-Partially compacted weight of con- 
crete as a measure of workability (63- 

20) Apr. 1966 

-Closure (63-20) Dec. 1966 ......... 

-Disc. Durability of concrete in sea wa- 
ter (57-69) Part 2Dec. 1961 ....... 

MATHER, KATHARINE—High strength, 

high density concrete (62-56) Aug. 1965 

“MATHEUS, RAMON E. 

-Volume changes on setting and curing 
of cement paste and concrete from 
zero to seven days (64-4) Jan. 1967 

-Closure (64-4) July 1967 

MATHEY, ROBERT G. 

-Effect of tensile properties of rein- 
forcement on the flexural characteris- 
tics of beams (56-63) June 1960 

-Investigation of bond in beam and pull- 
out specimens with high-yield-strength 
deformed bars (57-50) Mar. 1961 . 

-Shear strength of beams without web 
reinforcement containing deformed 
bars of different yield strengths (60- 
13) Feb. 1963 

-Closure (60-13) Sept. 1963 

-Surface condition effect on bond 
strength of steel beams embedded in 

_ concrete (59-10) Mar. 1962 

-Closure (59-10) Sept. 1962 

-Width of cracks in concrete at the sur- 
face of reinforcing steel evaluated by 
means of tensile bond specimens (56- 

7) July 1959 
- MATLOCK, HUDSON—Welding of rein- 
forcing steel between precast concrete 
units (58-31) Dec. 1961 
' MATLOOB, FARID N.—Effect of bar cutoff 
on bond and shear strength of rein- 
forced concrete beams (56-4) July 1959 
MATSUMOTO, YOSHIJI— Rigid frame rail- 
_ road bridges in Japan (61-72) Dec. 1964 
MATTHEWS, ROBERT A.—Disc. Proposed 
: recommended practice for concrete 
_ formwork (59-37) Part 2 Mar. 1963 
_MATTOCK, ALAN H. 
_ -How to design for torsion—Symposium 
abstract, SP-18 (65-AB) Apr. 1968 ... 
_ -Closure (SP 18-18) Apr. 1969 .... 
* -Influence of size and shape of member 
on the shrinkage and creep of concrete 
(63-10) Feb. 1966 Beas tar: 
_ -Closure (63-10) Sept. 1966 
- -Rational capacity of hinging regions in 
reinforced concrete beams, The— 
Symposium abstract, SP-12 (63-CR) 
Jan. 1966 
-Rectangular concrete stress distribu- 
tion in ultimate strength design (57-43) 
Feb. 1961 
-Ultimate strength of nonrectangular 
structural concrete members (57-36) 
’ Jan. 1961 
_ MATURITY OF CONCRETE AND ITS EF- 
‘FECT ON STANDARD DEVIATION AND 
COEFFICIENT OF VARIATION (59-CB) 
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V. M. Malhotra May 1962 
MAUCH, SAMUEL P. 

-Effect of creep and shrinkage on the 
capacity of reinforced concrete 
columns—Symposium abstract, SP-13 
(63-CR) Oct. 1966 

-Disc. Long hinged reinforced concrete 
columns (60-1) Sept. 1963 

MAUGH, LAWRENCE C. 

-Dynamic design of reinforced concrete 
chimneys (64-47) Sept. 1967 

-Closure (64-47) Mar. 1968 

MAVIS, FREDERIC T. 

-Disc. Comparison of prestressed con- 
crete beams under impulse loading 
(58-21) Part 2 June 1962 

-Disc. Prismatic folded plates—A sim- 
plified procedure of analysis (61-65) 
Part 2 June 1965 

MAXIMUM CRACK WIDTH IN REIN- 

FORCED CONCRETE FLEXURAL 

MEMBE RS—Symposium abstract, SP-20 

(65-AB) Peter Gergely and LeRoy A. 

Lutz July 1968 

MAY, HOWARD R.—Design of giant post- 
tensioned girder (64-41) Aug. 1967 .... 

McBURNEY, JOHN W.—Disc. Factors af- 
fecting performance of unit-masonry 

mortar (56-29) June 1960 

McCAIN, C. M.—Disc. Proposed revision 
of building code requirements for rein- 

forced concrete (ACI 318-56) (59-7) 

Sept. 1962 

McCANN, RAY A.—Disc. Proposed revi- 
sion of building code requirements for 

reinforced concrete (ACI 318-56)— 

Amendment (59-58) Part 2 June 1963 

McCLELLAN, T. J.—Disc. Ultimate 
strength design (62-68) Part 2 June 

1966 

McCLURE, GEORGE—Behavior of rein- 
forced concrete frames subjected to 
repeated reversible loads (61-66) Oct. 

5 1964 

McCONNELL, W. R. 

-Epoxy surface treatments for 
portland-cement concrete pavements— 
Symposium abstract, SP-21 (65-AB) 
Oct. 1968 

-Disc. Guide for use of epoxy com- 
pounds with concrete (59-43) Part 2 
Mar. 1963 

McCORMICK, FRED C. 

-Rational proportioning of preformed 
foam cellular concrete (64-10) Feb. 
1967 

-Disc. Effects of aggregate properties 
on strength of concrete (60-62) Part 2 
June 1964 

-Disc. Notation—The case for a new 
system (65-25) Nov. 1968 

-Disc. On the formula for spiral rein- 
forcement (61-23) Sept. 1964 

McCOY ERNEST E. 

-Disc. Tests of strain meters and 
stress meters under simulated field 
conditions—Symposium abstract, SP-6 
(60-CR) Dec. 1963 ; 

-Disc. Thermal properties of mass 
concrete during adiabatic curing— 
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Symposium abstract, SP-6 (60-CR) 
Dec. 1963 
McCUTCHEON, J. O. 

-Disc. T-beams under combined bend- 
ing, shear and torsion (64-67) May 
1968 

-Disc. Torsion of structural concrete— 
Interaction surface for combined tor- 
sion, shear, and bending in beams 
without stirrups (65-5) July 1968 

McELROY, JOSEPH A.—Rehabilitation of 
Bourne Highway Bridge—Symposium 
abstract, SP-21 (65-AB) Oct. 1968 .... 

McGEARY, FRANK L.—Performance of 
aluminum in concrete containing chlo- 

rides (63-9) Feb. 1966 

McGRANN, JOHN H. 

-Building the Beale St. interceptor sew- 
er (62-P&P) Aug. 1965 ........... 

-Potomac interceptor sewer tunnels and 
river crossing construction (62-75) 
NowrblO65:2mes tihaitnatistiosaer i aiers Eanes 

-Closure (62-75) Part 2 June 1966 .... 

McHENRY, DOUGLAS 

-Disc. Cracking in Norfork Dam (61-17) 
Sept; 1964s iat. C20.) Stren. cee 

-Disc. Tests of strain meters and 
stress meters under simulated field 
conditions—Symposium abstract, SP-6 
(60-CR) Dec. 1963 

McKEE, KEITH E. 

-Disc. Comparison of prestressed con- 
crete beams under impulse loading 
(58-21) Part 2 June 1962 .......... 

-Disc. Laboratory study of a 45-ft 
square flat plate structure (60-55) 

Part 2 Marl 064 ¢.do~ CGE. Re ere eee 

McKELVEY K. K.—Disc. Hyperbolic rein- 
forced concrete cooling towers (58-20) 
Part Zimmer LOG2, 2:9. s) cal erene eres 6 

McLAUGHLIN, JOHN F.—Fatigue proper- 
ties of lightweight aggregate concrete 

(58=6) Aug 19612 sia aint cise ane ver 

McLAUGHLIN, WILLIAM W.—Gravel ben- 
eficiation in Michigan (57-40) Jan, 1961. 

McMANUS, RALPH N.—Disc. Guide for 
structural lightweight aggregate con- 
crete (64-39) Feb. 1968 ........... 

McMILLAN, F. R.—Concrete is what we 
make it-Sympostum abstract, SP-6 

(60-CR) Dec. 1963 

McMULLEN, A. E. 

-Disc. Reinforced concrete beams in 

combined bending and torsion (SP 18- 
5) Aiprmd S60 iG i. 2.50%, Sree Ee tes 

-Disc. Ultimate strength of reinforced 

concrete beams in combined torsion 

and shear (65-17) Sept. 1968 

McNEELY, D. J. 


-Tensile strength of concrete (60-38) 
June 1963 
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McNEILL, C. T.—Disc. Monolithic cast-in- 
place concrete pipe (57-26) June 1961 .. 
MEAD, A. R. 
-Temperature-instrumentation obser- 
vations at Pine Flat and Folsom Dams 
‘—Symposium abstract, SP-6 (60-CR) 
Bec, LO6RAie hs we ara ee os 
-Disc. Effect of maximum size aggre- 


INDEX 
gate on compressive strength of mass 
1755 concrete—Symposium abstract, SP-6 
(60-CR) Dec. 19638. ....---- 22000 
-Disc. Effects of aggregate size on 
properties of concrete (57-13) Mar. 
417 1961 *.. <a. d. Sees SS ees 
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MEASOR, JOHN G:—Disc. Shear and diag- 
onal tension (59-1, 59-8, and 59-9) Sept. 
1962 

MEASUREMENT OF THE WORKABILITY 
OF CONCRETE (59-40) 

-U. T. Meyer Aug. 1962 ........4-+- 

-Disc. by Jack Holleb, A. B. Lingam, R. 
Losinger, Sandor Popovics, M. R. 
Vinayaka, and author Part 2 Mar. 1963 

MEASURING THE THICKNESS OF A CON- 
CRETE SLAB BY GAMMA RAY 
TRANSMISSION (63-37) Kenneth Preiss 
July 1966's)... disie aoe TAPE ee oe 

MECHANICS OF BOND AND SLIP OF DE- 
FORMED BARS IN CONCRETE (64-62) 
-Leroy A. Lutz and Peter Gergely Nov. 

LOGT scene Sucks SARS: BG Oe, 

-Disc. by K. S. Rajagopalan and authors 
May 19687 8) s ses 75-24) eee ae 

MECHANISMS OF CREEP IN CONCRETE 
—Symposium abstract, SP-9 (62-CR) 
Clyde E. Kesler and Iqbal Ali Jan. 1965 

MEDWADOWSKI, STEFAN J.—Disc. De- 
sign and construction of northlight bar- 
rel shells (59-14) Dec. 1962 

MEEK, JOHN L. 

-Ultimate strength of columns with bi- 
axially eccentric loads (60-52) Aug. 
1963\ sash eis a eNeetatave VA oes Bae 

-Disc. Rectangular concrete stress dis- 
tribution in ultimate strength design 
(57-43) Part 2 Sept. 1961 ....... $ 

MEHTA, K. C.—Disc. Riddle of shear fail- 
ure and its solution, The (61-28) Dec. 
1964 wis stat, Htale 2% alee Ree @ 

MEHTA, P. K.—Disc. Ettringite formation 
in dam gallery (62-35) Dec. 1965 ..... 

MEININGER, RICHARD C.—Disc. Core and 
cylinder strengths of natural and light- 
weight concrete (64-18) Oct. 1967 

MELBY, GLENN—Disc. Proposed ACI 
standard: Recommended practice for 
concrete floor and slab construction 
(69-1) Sept, 1966 ...... 8 WER ee 

MELLINGER, FRANK M. 

-Structural design of concrete overlays 
(60-15): Feb: 1963? 58 Hr eet DR iy 

-Disc. Prestressed overlay slab for 
San Antonio Airport (56-5) Mar. 1960 

MEMBRANE 
-Action in plates—Limit design (63-CR) 
Jans. LOGE) ied & detest MOT RRRAD SE 
-Elastic (57-41) Jan. 1961 ......... 
-Structural (57-41) Jan. 1961 ....... 

MEMBRANE ACTION IN FLEXURE OF 
RECTANGULAR PLATES WITH RES- 

TRAINED EDGES—Symposium abstract, 

SP-12 (63-CR) Antoni Sawezuk Jan. 

1966" | eeFotp arctan aE ee 

MEMBRANE STRESSES OF PARABOLIC 
CONOID SHELLS (60-61) . 
-Rudolf Aschenbrenner Oct. 1963 
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METHOD FOR DESIGN OF FLAT SLABS 

_ WITHOUT DROP PANELS (61-9) 
-Joseph B. Yesselman Feb. 1964 ..... 
-Disc. by Svetozar Lichardus and au- 

mee thor Septyi L964) cn. (.0.)s0ee glelel «eo =e 

METHOD FOR DETERMINING DEFLEC- 
TIONS IN BEAMS OF VARIABLE 
STIFFNESS (60-CB) K. T. 
Krishnaswamy Jan. 1963..........-.- 

METHOD FOR DETERMINING DEFLEC- 

TIONS IN BEAMS OF VARIABLE 

STIFFNESS, A (61-15) Valeriu Petcu 

Behe O64w abe eB ll S . wiersiashons. Sen.ele 

METHOD OF ASSESSING PROBABLE 

_ FIRE ENDURANCE OF LOAD- 
BEARING COLUMNS (56-61) 

-J. H. Clarke-June 1960 ...-....5+ 
-Disc. by David V. Isaacs and author 
Parte Dec. 1960 saci shoei ae Seer 

METHOD OF CONTROLLING STRESSES 
IN PRETENSIONED BEAMS BY THE 
USE OF A BOND RETARDANT COAT- 
ING, A (60-CB) M. Schupack Nov. 1963 . 
METHOD OF ESTIMATING CREEP AND 
SHRINKAGE STRAINS IN CONCRETE 
FROM PROPERTIES OF CONSTITU- 
ENT MATERIALS (62-78) George L. 
England Nov. 1965 ......+--+++-++: 
METHOD OF ESTIMATING CREEP OF 
CONCRETE WHEN THE STRESS- 
STRENGTH RATIO VARIES WITH TIME 
_ (62-71) 
_ -Adam M. Neville and Michael M. 
Staunton Oct. 1965 ....----+-++e+s 
-Disc. by M. W. Huggins and J. Timusk 
and authors Part 2 June 1966 .....-..- 
METHOD OF PROPORTIONING NORMAL 
AND NO-FINES CONCRETE MIXTURES 
(60-47) 
-Krystian H. Eyman July LOGS) Kero ae 
-Disc. by S. J. Harrison, B. P. Hughes, 
i and author Part 2 Mar. 1964 ......- 
METHODS OF ACHIEVING HIGH 
STRENGTH CONCRETE (64-TF) Jan. 
MOG Tit, Wes nsf Novas Signe: cere 6 alot et ones 
METHODS OF EVALUATION OF EPOXY 
COMPOUNDS USED FOR BONDING 
- CONCRETE—Symposium abstract, SP- 
21 (65-AB) J. D. Kriegh and G. M. 
- Nordby Oct. 1968 .....-.- erty coated 
_ METZ, GENE ALAN 
-Flexural failure tests of reinforced 
concrete slabs (62-7) Jan. 1965 ..... 
-_-Closure (62-7) Sept. 1965 ..------- 
_ MEYER, ADOLF A.—Disc. Concrete core 
~ block for Oroville Dam (62-38) Dec. 


MEYER, U. T. 

_ -Measurement of the workability of 
concrete (59-40) Aug. 1962 ...----- 

-_-Closure (59-40) Part 2 Mar. 1963 .... 

_ MEYERS, BERNARD L. 

p 4 -Creep of concrete: Influencing factors 

= and prediction—Symposium abstract, 
SP-9 (62-CR) Jan. 1965 ...-----+: 

-Effect of creep and shrinkage on the 
behavior of reinforced concrete 
members—Symposium abstract, SP-9 
(62-CR) Jan. 1965 ...----+++ee res 

-Disc. Modulus of elasticity of concrete 
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INDEX MILBRADT 


affected by elastic moduli of cement 
paste matrix and aggregate (59-12) 


155: Sept LOG 200m, concierto en cue ra ohte Mente outa 1363 
MICHALOS, JAMES 
1201 -Elastic-plastic analysis of arches (64- 
ADA ES PU MR oe girs ao eo. g cee 259 
-Disc. Allowable deflections (65-31) 
Dec. LOG8e wade. HRs Sh nea 1037 


157 MIC ROC RACKING—See Cracking 
MICROCRACKING AND INELASTIC BE- 
HAVIOR OF CONCRETE—Symposium 
abstract, SP-12 (63-CR) Gerald M. 
239 Sturman, Surendra P. Shah, and George 
Winter Jams, 1966). op0ie sens lee <Molle)o: <Nle 145 
MICROCRACKING IN CONCRETE (four 
paper series) (60-14, 60-22, 60-25 and © 
1223 60-31) 
-Microcracking of plain concrete and the 
1563 shape of stress-strain curve (60-14) 
Thomas T. C. Hsu, Floyd O. Slate, 
Gerald M. Sturman, and George Winter 
Web; 1963 eA-).0a. aewaemek-c eae os =: o> 209 
1665 -Mathematical analysis of shrinkage 
stresses in a model of hardened con- 
crete (60-22) Thomas T. C. Hsu Mar. 


MOGS: ov-tessep thin cradannians ay skated eee te eae 371 
-Tensile bond strength between aggre- 
1411 gate and cement paste or mortar (60- 
25) Thomas T. C. Hsu and Floyd O. 
SlatewAprs 1963) hos ci. ets ae 2 465 


-X-rays for study of internal structure 
and microcracking of concrete (60-31) 
Floyd O. Slate and Stanley Olsefski 


1293 May 1963 «6 0002s cece eee tent 575 
-Disc. by K. M. Alexander; Jean Bellier 
1789 and Bernard Schneider; Geoffrey 


Brock; H. J. Gilkey; Homer M. Had- 
ley; O. Ishai; K. Newman, O. T.. 
Sigvaldason, and M. A. Ward; J. F. 
927 Orth; A. Robert Raab; G. S. Robinson; 
and authors Dec. 1963 .........+-- 1787 
1949 MICROCRACKING OF PLAIN CONCRETE 
AND THE SHAPE OF THE STRESS- 
STRAIN CURVE (60-14) 
45 -Thomas T. C. Hsu, Floyd O. Slate, 
Gerald Sturman, and George Winter 
FED 1GG3eecnaiete auete vs teon, trois eeiteile latte call 209 
-Disc. Microcracking in concrete (four 
paper series) (60-14, 60-22, 60-25, 
889 and 60-31) Dec. 1963 .....--+++++% 1787 
MICROSCOPIC STUDY 
-Microcracking—Plain concrete (60- 


105 31) May 1963- . 2... ee ee ee eee aris) 
1157 -Microcracking—Plain concrete— 
Stress-strain (60-14) Feb. 1963 ..... 209 
MIDDENDORF, KARL H.—Anchorage 
1655 bearing stresses in post-tensioned con- 
crete (57-CB) Nov. 1960 .....-+-+-+> 580 
MIELENZ, RICHARD C. 
1071 -Unusual case of freezing of fresh con- 
2005 crete, An (56-30) June 1962 .....--- 803 
-Closure (59-30) Dec. 1962 .....---- 1965 


MIESENHELDER, P. D.—Effect of design 
and details on concrete deterioration 
130 (56-35) Jan. 1960 ...-- ++ eee rere 581 
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-Slip forming—Construction (62-66) 
Oct, 1965 
-Toronto City Hall—Design— 
Construction (62-82) Dec. 1965 
-Wall beams—Proposed system (65-26) 
May 1968 
-York University (Toronto)—Structural 
design (65-13) Mar. 1968 
MULTISTORY FRAME ANALYSIS FOR 
VERTICAL LOADING (59-36) 
-G. I. N. Rozvany and A. J. K. Hampson 
July 1962 
-Disc. by S. M. K. Chetty and N. V. Ra- 
man, P. L. Gould, S. E. Huey, Moysen 
Zamiri, and authors Part 2 Mar. 1963 . 
MUNOZ F., A. 
-Small precast concrete pieces make up 
a medium span prestressed bridge 
(62-19) Mar. 1965 
-Closure (62-19) Sept. 1965 
MUNSE, W. H.—Fatigue behavior of butt— 
welded reinforcing bars in reinforced 
concrete beams (62-10) Feb. 1965 
MUNTEANU, ION 
-Disc. Analysis of coupled shear walls 
(64-51) Mar. 1968 
-Disc. Dunes Hotel project in Las 
Vegas, The (63-3) Sept. 1966 
-Disc. Stresses and deflections in 
coupled shear walls (64-6) Aug. 1967 . . 
MURRAY, KENNETH H.—Test results on 
the limit analysis of a fixed ended T- 
beam (64-72) Dec. 1967 ..........-.- 
MURTY, K. KRISHNA—Disc. Direct design 
of prestressed concrete members (60- 
16) Sept -1968'4 Sisto ede o dou 
MUSTARD, J. NEIL—Mass concreting 
principles applied to massive structural 
members (62-40) June 1965 ........ 
MUTO, KIYOSHI—Disc. Elastic analysis of 
shear walls in tall buildings (56-60) 
Part, 2 DecschO6Q: tcorsyass. sc maioaerence 
MYLONAS, GEORGE A. 
-Working stress column design using 
interaction diagrams (64-42) Aug. 1967 
-Closure (64-42) Feb. 1968 
-Disc. Column details under the 1963 
ACI Building Code (62-12) Sept. 1965 . . 
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NAGARAJA, R.—Disc. Aspects of torsion 
in concrete structure design (SP 18-1) 
Apr. 1969 

NAILABILITY 
-Block (57-CB) May 1961 .......... 
-Low density concrete—Committee re- 

port (64-44) Sept. 1967 ........... 

NAILABILITY OF CONCRETE BLOCKS 
(57-CB) A. B. Dove May 1961 .....-. 

NARAYANASWAMY, V. P.—Disc. Load- 
moment-curvature characteristics of 
reinforced concrete cross sections (61- 
44) Part 2 Mar. 1965 

NARROW, ISRAEL 
-Correlation between tensile splitting 

strength and flexural strength of con- 
crete (60-2) Jan. 1963 
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NASSER, ANDREW R. 
-Construction of a buttressed dome 
segment (61-31) May 1964 
-Semigraphical analysis of long pre- 
stressed concrete vaulted shells (59- 
23) May 1962 
-Closure (59-23) Dec. 1962 
-Disc. Factors in design and construc- 
tion of lift slab buildings (59-15) Dec. 
1962 
NASSER, GEORGE D. 
-Bibliography on high strength con- 
cretes (64-TF) Oct. 1967 .... 
-Some notes on high strength steel, 
pavement scaling, and slump control 
(63-P&P) June 1966 
-Disc. Reinforced concrete failures 
during earthquakes (58-27) Part 2 
June; 1962 Kes ccarece iain den ertinereree 
-Disc. Semigraphical analysis of long 
prestressed concrete vaulted shells 
(59-23) Dec. 1962 y 
NASSER, KARIM W. 
-Behavior and design of large openings 
in reinforced concrete beams (64-3) 
Jan. 1967 
-Closure (64-3) July 1967 .......... 
-Creep of concrete at elevated tem- 
peratures (62-87) Dec. 1965 ....... 
-Closure (62-87) Part 2 June 1966 .... 
-Creep of old concrete at normal and 
elevated temperatures (64-9) Feb. 
1967 
-Closure (64-9) Aug. 1967 
NAVARATNARAJAH, V. 
-Effect of anchorage efficiency of lat- 
eral reinforcement on the torsional 
strength of reinforced concrete beams 
(65-74) Nov. 1968 
-Closure (65-74) May 1969 ......... 
-New approach to the ultimate strength 
of concrete in pure torsion, A (65-10) 
Feb. 1968 fave. ¢. saeneciecey ; 
-Closure (65-10) Aug. 1968 ......... 
-Disc. Reinforced concrete T-beams 
without stirrups under combined mo- 
ment and torsion (65-3) July 1968 .... 
-Disc. Torsion of structural concrete— 
Interaction surface for combined tor- 
sion, shear, and bending in beams 
without stirrups (65-5) July 1968 .... 
NAWY, EDWARD G. 
-Crack control in reinforced concrete 
structures (65-60) Oct. 1968 ....... 
-Closure (65-60) Apr. 1969 ......... 
-Crack width control in welded fabric 
reinforced centrally loaded two-way 
concrete slabs—Symposium abstract, 
SP-20 (65-AB) July 1968 ..... as heabod 
-Flexural cracking in two-way con- 
crete slabs reinforced with high 
strength welded wire fabric (61-54) 
Aug. 1964 
-Closure (61-54) Part 2 Mar, 1965... 
-Rectangular spiral binders effect on 
plastic hinge rotation capacity in rein- 
forced concrete beams (65-77) Dec. 
TOGB. 5s, 5,00 SU Ene fs 
-Closure (65-77) June 1969 ......... 
-Response of concrete shear keys to 
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dynamic loading (57-65) May 1961 
-Structural behavior of circular con- 
crete pipe reinforced with welded 
wire fabric (60-60) Oct. 1963 ....... 
-Disc. Behavior of one-way concrete 
floor slabs reinforced with welded 
wire fabric (62-34) Dec. 1965 
BS RELATES CEMENT PROPERTIES TO 
) PERFORMANCE (65-TF) Oct. 1968 
}NEELANDS, W. T.—Concrete placement 
(63-P&P) Dec. 1966 
NERLICH, W. 
' Disc. Analysis of circular and annular 
: slabs for chimney foundations (63-63) 
Part 2 June 1967 
' -Disc. Chimney foundations (61-39) 
Dec. 1964 
NESTERENKO, DIMITRI 
_ -Barrel shell roof used for two nata- 
toria in Chicago (59-32) July 1962 
-Disc. Proposed revision of building 
code requirements for reinforced con- 
crete (ACI 318-56) (59-7) Sept. 1962 .. 
NETUPSKY, BORIS—Precast composite 
construction and compound composite 
flexural systems (59-CB) June 1962... 
NEUTRON SHIELDING—See Radiation 
shielding 
NEVILLE, ADAM M. 
-Creep of concrete at elevated temper- 
atures (62-87) Dec. 1965 
_ =Closure (62-87) Part 2 June 1966 .... 
. -Creep of concrete: Influencing factors 
and prediction—Symposium abstract, 
SP-9 (62-CR) Jan. 1965 
-Creep of old concrete at normal and 
elevated temperatures (64-9) Feb. 
1967 
-Closure (64-9) Aug. 1967 
-Creep recovery of mortars made with 
different cements (56-13) Aug. 1959 
-Effect of elastic and creep recoveries 
of concrete on loss of prestress (64- 
70) Dec. 1967 
-Closure (64-70) June 1968 
-General relation for strengths of con- 
crete specimens of different shapes 
and sizes, A (63-52) Oct. 1966 
-Closure (63-52) Part 2 June 1967 . 
‘-Increasing tensile strength of terrazzo 
(Gie21) Marv 19064 G23R RS MARTE Bs 
-Method of estimating creep of con- 
crete when the stress-strength ratio 
varies with time (62-71) Oct. 1965 
-Closure (62-71) Part 2 June 1966 .. 
-Resistance to shear of reinforced con- 
crete beams. Part 1—Beams without 
web reinforcement (57-11) Aug. 1960. . 
-Resistance to shear of reinforced con- 
erete beams. Part 2—Beams with 
vertical stirrups (57-15) Sept. 1960 
-Resistance to shear of reinforced con- 
crete beams. Part 3—Beams with 
bent-up bars (57-22) Oct. 1960 
-Resistance to shear of reinforced con- 
crete beams. Part 4—Behavior of 
- beams with different types of web re- 


inforcement (57-25) Nov. 1960 
-Resistance to shear of reinforced con- 


crete beams. Part 5—Anchorage and - 
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bond (57-35) Dec. 1960 
-Strength and behavior of two-span con- 
tinuous pretensioned concrete beams 
(65-4) Jan. 1968 
-Disc. Effect of bar cutoff on bond and 
shear strength of reinforced concrete 
beams (56-4) Mar. 1960 
-Disc. Influence of sand concentration 
on deformation of mortar beams under 
low stresses (59-29) Part 2 June 1962 . 
-Disc. Rheological behavior of hardened 
cement paste under low stresses (56- 
23) June 1960 
-Disc. Riddle of shear failure and its 
solution, The (61-28) Dec. 1964 
-Disc. Significance of dowel forces on 
the shear failure of rectangular rein- 
forced concrete beams without web 
reinforcement (62-69) Part 2 June 
L966 Fs Sete Satara ear nee Biel oe 
-Disc. Work of the European Concrete 
Committee (57-49) Part 2 Sept. 1961 . . 
NEW APPROACH TO THE ULTIMATE 
STRENGTH OF CONCRETE IN PURE 
TORSION (65-10) 
-V. Navaratnarajah Feb. 1968 
-Disc. by Anand B. Gogate, Mahmoud A. 
Helmy, M. Saeed Mirza, G. S. Pandit, 
and author Aug. 1968 
NEW CONCEPT OF STORAGE BIN CON- 
STRUCTION, A (64-49) John M. Haeger 
and Sargis S. Safarian Sept. 1967 
NEW DEVELOPMENTS IN DETAILING 
PRACTICE (64-22) 
-ACI Committee 315 May 1967 
-Disc. by Paul Fischer and committee 
Nov. 1967 
NEW MILLBANK TOWER, LONDON, THE 
(60-49) G. W. Kirkland Aug. 1963 
NEWETT, ARTHUR W., JR.—Proposed re- 
vision of building code requirements for 
reinforced concrete (ACI 318-56) (59-7) 
Sept. 1962 
NEWLON, HOWARD H., JR. 
-Disc. Differential shrinkage in com- 
posite beams (56-56) Part 2 Dec. 1960 
-Disc. Durability of concrete in service 
(59-57) Part 2 June 1963 
NEWMAN, K.—Disc. Microcracking in 
concrete (four paper series) (60-14, 
60-22, 60-25, and 60-31) Dec. 1963 
NGO, D.—Finite element analysis of rein- 
forced concrete beams (64-14) Mar. 
1967 
NICHOLS, C. C.—Construction and per- 
formance of Hood Canal floating bridge 
—Symposium abstract, SP-8 (61-CR) 
July 1964 
NIELSEN, KNUD E. C. 
-Influence of aggregate properties on 
concrete shrinkage (62-48) July 1965. . 
-Closure (62-48) Part 2 Mar. 1966 .... 
NIELSEN, N. NORBY—Disc. Dynamic pro- 
perties of reinforced and prestressed 
concrete structural components (61-68) 
Part 2 June 1965 
NIEVES, JOSE M.—Capacity of reinforced 
rectangular columns subject to biaxial 
bending (63-46) Sept. 1966 
NILSON, ARTHUR H. 
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-Nonlinear analysis of reinforced con- 
crete by the finite element method (65- 
55) Sept. 1968 
-Closure (65-55) Mar. 1969 
-Disc. Design of partially prestressed 
concrete beams (64-58) Apr. 1968 
NOBLE, H. MORGAN—Concrete pontoons 
for marinas—Symposium abstract, SP-8 
(61-CR) July 1964 
NO-FINES CONCRETE —Proportioning 
(60-47) July 1963 
NOMENCLATURE 
-Building code—Proposed system (65- 
25) May 1968 
-Cement—Concrete—Committee report 
(63-12) Mar. 1966 
-Concrete’s etymological offspring (57- 
CB) Aug. 1960 
-Failure—Reinforced beam (64-53) Oct. 
OCDE ates ie ele +o aia: atoihie spares a 
-Standardization—Building code (65-25) 
May 19684 5 siuck-ice Sheet verse «, ote to Sates 
NOMENCLATURE FOR PHENOMENA OF 
FAILURE IN REINFORCED CONCRETE 
BEAMS (64-53) Ulf Bjuggren Oct. 1967 . 
NOMOGRAMS FOR BOND REQUIRE - 
MENTS OF REINFORCING BARS (64- 
TF) Santosh J. Kothari Apr. 1967 ..... 
NOMOGRAPHS FOR DESIGN OF REIN- 
FORCED COLUMNS BASED ON ACI 
318-63 (62-P&P) George Katsanos 
UNE A OGS: =e elk. eee eich os) was, ee mlael a de 
NONDESTRUCTIVE TESTING 
-Existing buildings—Committee report 
(64-61) Nov.:1067P ieM 95 Sees 
-Monograph abstract, M2 (63-CR) Feb. 
DOGG arias, cata aoa) sae anal eas ee 
-Plain concretes—Compressive 
strength (64-59) Oct. 1967 ......... 
-Sonic method—Compressive strength 
(4-59) OcE ACCT: int wbnesnaiels 3 Med 
-Ultrasonic—Sonic—Prestressed bridge 
(64=28)/ May 1967-3 <<, «,..chas«.» «-O'ehe 
NONLINEAR ANALYSIS OF REINFORCED 
CONCRETE BY THE FINITE ELE- 
MENT METHOD (65-55) 
-Arthur H. Nilson Sept. 1968 ........ 
-Disc. by John J. Sled and author Mar. 
4Q69 x50. Ae SesatebeteeoUhe « leaks oath cat 
NONLINEAR DESIGN—See Limit design 
NORDBY, G. M.—Methods of evaluation of 
epoxy compounds used for bonding 
concrete—Symposium abstract, SP-21 
(65-AB) Oct. 19680 os hoe co es, ve 
NORDELL, WILLIAM J.—Disc. Dynamic 
response of pretensioned prestressed 
concrete beams (65-63) Apr. 1969 .... 
NORMAN, DUDLEY G.—Economic aspects 
in the design of some reinforced con- 
crete structural members (61-27) Apr. 
1964 Mpeati ls Selah olay 
NORTHLIGHT SHELL—Continuity analysis 
(61-55) Aug. 1964 
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-Proportioning--ACI standard (an- 
nouncement) (62-44) July 1965 ...... 


-Proportioning—Proposed standard 
(62-1) Jan. 1965 
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NOSSEIR, SALAH—Disc. Dynamic re- 
sponse of pretensioned prestressed 
concrete beams (65-63) Apr. 1969 ....- 

NOTATION 
-See also Nomenclature 
-Work of European Concrete Committee 

(CEB) (57-49) Mar. 1961 

NOTATION—THE CASE FOR A NEW 
SYSTEM (65-25) 

-M. Daniel Vanderbilt May 1968 ..... 

-Disc. by Elihu Geer, Fred C. McCor- 
mick, James Owen Power, and author 
Nov. LOG8 ie. ise. s, Saers tee eee 

NOTE ON ANCHORAGE ZONE STRESSES, 
A (59-CB) R. W. Gerstner and O. C. 
Zienkiewicz July 1962) 2... siwss se 

NOTE ON THE DUCTILITY OF CON- 
CRETE, A—Symposium abstract, SP-12 
(63=CR)Jani1066 «2k Gancrtown ala. ee 

NOTES ON ANCHORAGE OR DEVELOP- 
MENT BOND (65-TF) Elihu Geer May 
1968 wkday. bs hae P4372. 

NOVEL STRUCTURAL FRAME COM- | 
BINED WITH SLIP-FORM CONSTRUC- ; 
TION RESULTS IN RECORD BREAKING 
CONSTRUCTION TIME (62-66) Vincent 
J. De Simone and Joseph F. Camellerie } 
Oct shO6h See ae. See se ere 

NOZZLE TECHNIQUES —Shotcrete 
application—Symposium abstract, SP-14 
(64-AB) Jan. 1967 | See USGS Ae 

NUCLEAR SHIELD—See Radiation 
shielding 

NUMERICAL CREEP ANALYSES 
APPLIED TO CONCRETE STRUC- 
TURES (64-31) George L. England June 
TOOT oS. RN eee eee 

NUMERICAL METHOD FOR APPROXI- 
MATE ANALYSIS OF BUILDING SLABS 
(56-33) 

-Howard L. Furr Dec. 1959 ........ 
-Disc. by Wen F. Chang, A. C. 
Scordelis, and author June 1960 

NYLON—Fiber-reinforced concrete— 
Symposium abstract, SP-20 (65-AB) : 
July 1968 
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OAKLAND INTERNATIONAL AIRPORT— } : 
Hyperbolic paraboloid and conoidal- i 
shaped barrel vault roofs (59-35) July 
ROGQ ci. TNT. eat eee ees ee 

OBATA, GYO—Architect’s approach to ' 
architectural concrete (65-39a) July 
TO68- .'. eS eee a ee 

OBERDICK, WILLARD A.—Disc. Factors 
in design and construction of lift slab i 
buildings (59-15) Dec. 1962 

O’BRIEN, DIXON, JR. 
-Inspection and quality control of 


concrete—Introduction (65-47) Aug. 
LOGS! Tica. c, eaters cea ak ORNS as 
-Closure (65-47) Feb. 1969 i 
-Inspection—By whom? (65-47f) Aug. : 
O68 * set ae. > teeth, eee Ole 
O’F LYNN, O. T,—Disc. Control of rapid 
drying of fresh concrete by evaporation 
control (62-58) Part 2 Mar. 1966 ..... 1733 
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A, S. K.—Disc. Riddle of shear failure 
_ and its solution, The (61-28) Dec. 1964 . 
OLADAPO, IFEDAYO O. 

-Rate of loading effect on moment- 
curvature relation in prestressed con- 
crete beams (61-49) July 1964 ...... 

-Relationship between moment capacity 
at flexural cracking and at ultimate in 
prestressed concrete beams (65-65) 
Det OCS erpete nna sie hi-BeMeho Sb ek eee. 

-Disc. Creep of prestressed beams 
(57-44) Part 2 Sept. 1961 

ILESZKIEWICZ, SYLWESTE R—Simplified 
erection method for shell structures 
hest=30) Funes 1967) 0.22 cos Ne eR 

OLIVIERI-CINTRON, ELMER 

-Test of slender reinforced concrete 
columns bent in double curvature— 
Symposium abstract, SP-13 (63-CR) 
Ct OGG mane carsns filets! ole Tone Sri 

-Disc. Effect of steam curing on the 
important properties of concrete (58- 
AS) EMa tL 96 Que. ab i news leks ob. tele ot 

OLSEFSKI, STANLEY 

-X-rays for study of internal structures 
and microcracking of concrete (60-31) 
Ea yl 9'GS orate iiethon vj ito ls Reto ei oven vraltantete line 

-Closure—Microcracking in concrete 
(four paper series) (60-14, 60-22, 60- 
25 vand 60534) Dec 19634. 4. esl. > 

OLSON, R. H.—Capacities of rectangular 

_ section by working stress design (62- 
MSO) NO V2.1 96 Sie toxe tel sulci censron) 5't, eye yeiey oe 

OLSON, ROBERT M.—Disc. Behavior of 

mortar filled steel tubes in compres- 
sion (61-64) Part 2 June 1965 ....... 

O’MALLEY, KENNETH K.—Suspended 

catenary cable roof of Oklahoma State 
Fair Arena (62-25) Apr. 1965 ....... 

ON THE FORMULA FOR SPIRAL REIN- 

_ FORCEMENT (61-23) 

-Ti Huang Mar. 1964 .......--++4--- 
-Disc. by Larry J. Feeser and James 
Chinn, Fred J. Fricke, Fred C. 
McCormick, Aron Zaslavsky, and 
author Sept. 1964 .......--+-+++-+e- 

ONE-WAY SLAB-—See Slab 

ONUFER, A.—Disc. Proposed revision of 

building code requirements for rein- 
forced concrete (ACI 318-56) (59-7) 
Nov. 1962 
| OPENINGS > 
-Beam-—Structural behavior (64-3) Jan. 
RO ee  eceaes Bene Aa his nie ohn aaSainn Ps 
-Chimney—Committee report (65-50) 
Sept. 1968 
-Door—Shear wall (64-64) Nov. 1967 
- -Multistory building—Staggered trans- 
verse wall beams (65-26) May 1968 
-Precast concrete—Floor and roof units 

_ (63-30) June 1966 
-Reinforcement—Beams (64-3) Jan. 
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-Slab—Yield line analysis (64-74) Dec. 
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OPLE, F. S., JR.—Probable fatigue life of 

f plain eonereta with stress gradient (63- 

DD) Jan eLO6G: sts west Wie sale cele ee se 

- OPTIMIZATION—Computer design of 

girders—Symposium abstract, SP- 16 
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OPTIMUM DESIGN OF CONCRETE 

SPREAD FOOTING BY COMPUTER 

(65-28) 

=J- Py Sohli, May 1068)sis. su) .tatio nse. 

-Disc. by Geoffrey Brock and L. L. 
Jones, and Anand B. Gogate Nov. 1968 . 

OPTIMUM DESIGN OF PRESTRESSED 

PLATES (60-53) 

-G. I. N. Rozvany and A. J. K. Hampson 
Avion DOGS: Tey a ethan ties ete lie divce tated ce 

-Disc. by T. Katow and authors Part 2 
Mar. 1964 

OPTIMUM STEAM CURING PROCEDURE 

IN PRECASTING PLANTS (60-5) 

-J. A. Hanson Jan. 1963 ...5.....%. 

-Disc. by E. G. W. Bush, R. E. Cope- 
land, R. K. Lewis, and author Sept. 
1963. Saat, SR Ae eee eataratar esteem 

OPTIMUM STEAM CURING PROCEDURES 

FOR STRUCTURAL LIGHTWEIGHT 

CONCRETE (62-41) 

-J. A. Hanson June 1965 ........... 

-Disc. by Roman Malinowski and author 
Deen LOGS ie tals ote rsee ee siete eri ie 

ORE, ELWOOD L. 

-Effect of cement hydration on concrete 
form pressure (65-9) Feb. 1968 ..... 

-Effect of maximum size aggregate on 
compressive strength of mass 
concrete—Symposium abstract, SP-6 
(GOZGR) DEC O63 eae Nett ens us: 

ORMEROD, A.—Disc. Steady state thermal 
stresses in rigid frames (58-36) Part 2 
June 1962 

ORNAMENTAL CONCRETE—Abstract, 
SP-2 (64-AB) Apr. 1967 ............ 

O’ROURKE, JOHN E. 

-Concrete core block for Oroville Dam 
(62-38) June 1965 

-Closure (62-38) Dec. 1965 ......--- 

OROVILLE DAM—Model study (57-52) 
Maral 961 Sects daca ole eteuelieichoqocn es <4 

ORTH, J. F. 

-Mass concrete practices in France— 
Symposium abstract, SP-6 (60-CR) 
DecelVAGsnreawta te coals oremattira Ke serch 

-Disc. Microcracking in concrete 
(four paper series) (60-14, 60-22, 60- 
25, and 60-31) Dec. 1963 ......-.-- 

ORTHOTROPIC PLATE THEORY —Bridge 
—Moments determined (59-26) May 
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OSAWA, YUTAKA 

-Disc. Elastic analysis of shear walls 
in tall buildings (56-60) Part 2 Dec. 
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-Disc. Interaction of shear wall-frame 
systems in multistory buildings (62-4) 
Sept. 1965 

OSGOOD, EVERETTE W.—Construction of 
the accelerator housing at the Stanford 

Linear Accelerator Center (63-19) Apr. 
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OVER, R. STANTON—Prestress transfer 
bond of pretensioned strands in con- 
crete (62-81) Nov. 1965 ...+++.++%: 

OVERLAY 

-Pavement—Bond failure (60- 3) Jan. 
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-Pavement—Bond failure— Performance 
(60-15) Feb. 1963 
-Pavement—Committee report (64- 40) 
Aug. 1967 
-Prestressed for taxiway at San Antonio 
Airport (56-5) July 1959 
-State-of-the art—Committee report 
(64-40) Aug. 1967 
OVERVIBRATION—See Vibration 
OVUNC, BULENT—Disc. Stress distribu- 
tion in splitting tests (65-49) Feb. 1969 . 
OZELL, A. M. 
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RECOMMENDED PRACTICE FOR HOT 
WEATHER CONCRETING (ACI 605-59)... 56-1 


Announcement of ACI standard 


Separate copies of the standard available 
ACI 605-59 supersedes Title No. 55-34 


ACI] COMMITTEE 605—July 1959, p. 1 


This recommended practice provides information useful 
in minimizing detrimental effects of hot weather on con- 
crete. Means are described for reducing concrete tem- 
perature by proper attention to ingredients; methods of 
production and delivery; and care in placement, protec- 
tion, and curing. Information is given on the use of ad- 
mixtures to reduce mixing water requirements and to retard 
setting. Emphasis is given to the importance of meticulous 
attention to the use of standard procedures in testing con- 
crete made in hot weather. 


RECOMMENDED PRACTICE FOR SELECTING 
PROPORTIONS FOR STRUCTURAL LIGHT- 
WEIGHT CONCRETE (ACI 613A-59)........2020..... 


Announcement of ACI standard 


56-2 


Separate copies of the standard available 
ACI 613A-59 supersedes Title No. 55-18 


SUBCOMMITTEE ON PROPORTIONING 
LIGHTWEIGHT AGGREGATE CONCRETE, 
ACI COMMITTEE 613—July 1959, p. 2 


This subcommittee report is intended as a supplement to 
ACI Standard ‘Recommended Practice for Selecting Pro- 
portions for Concrete (ACI 613-54)" and describes a 
procedure for proportioning. structural grade concrete 
containing lightweight aggregates. This procedure does 
not require the use of values for specific gravity or absorp- 
tion of the aggregates but utilizes a “specific gravity 
factor.” Use of this factor is illustrated and examples are 
included for proportioning both air-entrained and non- 
air-entrained mixes. 


RECOMMENDED PRACTICE FOR MEASURING, 
MIXING, AND PLACING CONCRETE 
BG GHG a SD) oe. «acc cated t, Aas REN TA 56-3 


Announcement of ACI standard 


Separate copies of the standard available 
ACI 614-59 supersedes Title No. 41-25 and 55-35 


ACI COMMITTEE 614—July 1959, pp. 3-4 


An outline of practices which have generally been 
found desirable for first class results in measuring, mixing, 
and placing concrete. Although many of these recom- 
mendations are applicable and should be used in connec- 
tion with special types of concrete, i.e., lightweight, pre- 
packed, etc., it is conventional concrete to which they 
specifically apply. Presents a comparatively high standard 
of practice rather than common practices; therefore recom- 
mendations are made on a “should” basis leaving to the 
user the responsibility of putting them on a “shall basis 
in specifications for his work to the extent he considers 


_ worthwhile. 


"EFFECT OF BAR CUTOFF ON BOND AND 
SHEAR STRENGTH OF REINFORCED 
CONCRETE BEAMS. oie eee 56-4 


PHIL’ M. FERGUSON and FARID N. MAT- 
LOOB— July 1959, pp. 5-24 


Cutting off reinforcing steel bars in tension zones is 
shown to lower the shear strength of beams substantially, 
“whereas bending up of bars shows no such ill effect. 
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Institute papers and reports of Proceedings V. 56 
(July 1959-June 1960 ACI JourNat) 


Exploratory study indicates that both bond stress and 
diagonal tension are acting to bring about the reduced 
strengths. 


PRESTRESSED OVERLAY SLAB FOR 
SAN ANTONIO AIRPORT............0000..------. 56-5 


M. M. LEMCOE and C. H. MAHLA—July 
1959, pp. 25-36 


Design criteria, calculations, construction procedures, 
stress measurements, and performance history are given 
for two, two-way prestressed overlay slabs installed on 
taxiway of San Antonio International Airport. The 
75 x 80-ft overlays, 4 in. thick, were placed on top of a 
damaged 6-in. slab. Prestress levels were 425 psi and 
175 psi; both overlays were in good condition after 3% 
years of service. 


PROPERTIES OF NUCLEAR 
SHIELDING CONCRETE... 2. 56-6 


JAMES O. HENRIE—July 1959, pp. 37-46 


General shielding requirements are discussed with 
particular emphasis on fast neutron shields. Concrete 
materials which are effective in meeting the requirements 
are outlined and the basic principles involved are ex- 
plained. The concrete mix, type and source of materials, 
and strength properties of the shields of four similar nuclear 
reactors are compared. Effects on concrete setting time 
and strength of adding boron in the form of mineral colema- 
nite and borocalcite and the counter effects of calcium 
chloride are described. 


WIDTH OF CRACKS IN CONCRETE AT THE 
SURFACE OF REINFORCING STEEL 

EVALUATED BY MEANS OF TENSILE 

BOND SPECIMENS... eee 56-7 


DAVID WATSTEIN and ROBERT G. MATHEY 
—July 1959, pp. 47-56 


Tensile bond specimens simulating a segment of the 
tensile portion of a reinforced beam between two suc- 
cessive tensile cracks were tested to gain information on 
the width of crack at the surface of the reinforcing bar. 
Magnitude of crack width was estimated by comparing the 
over-all extension of the embedded bar with the extension 
of concrete adjacent to the bar. Crack width at the sur- 
face of a well-designed deformed bar was found to be 
significantly less than the width of crack measured at the 
exterior surface of concrete. 


FIRE RESISTANCE OF A PRESTRESSED 
CONCRETE FLOOR PANEL... 56-8 


G. E. TROXELL—Aug. 1959, pp. 97-106 


General fire resistance features of conventional rein- 
forced concrete and prestressed concrete are compared. 
Results are given of a 4-hr standard ASTM fire test on a 
16 x 16-ft prestressed floor panel having an edge beam 
and an interior beam. Both pean and the 6-in. floor slab 
were post-tensioned and the cables were not grouted. 
Temperatures at several thermocouples on the steel cables 
and in the concrete were observed during the test. With 
a 1%-in. clear protection for the slab cables and a Q-in. 
clear protection for the beam cables no structural failure 
occurred during the 4-hr fire test. The temperature rise 
of the top surface of the 6-in. slab exceeded the allowable 
after 3 hr 51 min. 


166 1959-1960 SYNOPSES V.56 


strength in the simple manner in which creep has been | 
found to depend on this strength. Some data on the chan e | 
in weight indicate that creep does not produce an addi- . 
tional movement of water from the cement paste into the + 


SURFACE COOLING OF MASS CONCRETE 
TO PREVENT CRACKING... ee 56-9 


ROY W. CARLSON and DONALD P. 
THAYER—Aug. 1959, pp. 107-120 


A method was developed which would permit the 
placing of extremely long monoliths of mass concrete 
without the occurrence of excessive tensile stress from 
cooling. The method is to maintain a low temperature 
of the surface concrete during hardening. Thus, com- 
pressive stress is produced when the surface warms, and 
subsequent cooling does not cause high tensile stress. The 
basic concepts A! this method are described, detailed 
computations of stresses are given, and possible construc- 
tion methods for accomplishing the reduced temperature 
are suggested. 


FOLDED PLATE RAFT FOUNDATION 
FOR 24-STORY BUILDING...........- 56-10 


IGNACIO MARTIN and SIXTO RUIZ—Aug. 
1959, pp. 121-126 


The folded plate raft foundation of a 24-story building 
308 ft high is described. e influence of the subsoil 
conditions and the wind load are discussed. Costs are 
compared for a standard beam and slab raft foundation 


and the folded plate raft foundation. 


GENERAL ELASTIC ANALYSIS OF 
FLAT SLABS AND PLATES... 56-11 


JOHN F. BROTCHIE—Aug. 1959, pp. 127- 
152 


A general method for elastic analysis of plates under 
transverse loads is described. Complex loading and 
support conditions, as in flat slab and flat plate structures, 
may be readily handled and are considered in particular. 
The method is suitable for both accurate analysis and 
design, and typical cases including concentrated loads, 
live loads on alternate panels, irregular supports, dis- 
continuities, and settlement are discussed. The basis of 
the method was outlined in a previous paper, together 
with its application to regularly loaded internal panels 
of a flat slab structure. 


EXPERIMENTAL INVESTIGATION OF FLAT 
PLATE FLOORS 


ee ROSENTHAL—Aug. 1959, pp. 153- 


This preliminary investigation was carried out on cir- 
cular slabs, loaded centrally and eccentrically, represent- 
ing the most dangerous portion of the flat plate floor a- 
round the supporting column. Eleven slabs in two sizes, 
45 in. (116 cm) and 67 in. (170 cm) with a uniform thick- 
ness of 4 in. (10 cm), were tested and failed either in 

nching or in flexure. Shear reinforcement was found 

ighly effective in preventing punching failure, which 
shows that thin, resistant slabs can be designed with the 
use of round bar reinforcement. Eccentric loading tends 
to reduce ultimate strength. 

Hognestad's empirical equation, which considers the 
combined effect of shear and flexure in a centrally loaded 
slab, was used for slabs containing tension reinforcement 
only, resulting in satisfactory agreement with test data. 

For these latter slabs diagonal tensile stresses were 
computed directly, taking into consideration the detached 
concrete cone of punching. 


CREEP RECOVERY OF MORTARS MADE 


A. M. NEVILLE—Aug 1959, pp. 167-174 


Values of instantaneous recovery and creep recovery 
of mortars made with different cements are presented. It 
appears that creep recovery is not related to mortar 


surrounding medium. 


LATERAL STABILITY OF REINFORCED 
CONCRETE BEAMS» 2.--222..25 251 2hee 56-14 


WILLIAM HANSELL and GEORGE WINTER 
—Sept. 1959, pp. 193-214 


Some concrete design specifications, including the ACI 
Code, in various ways limit the distance between latera 
supports of beams, presumably to safeguard against lateral 
buckling. The present investigation is intended to furnish 
some factual information on which to base such provisions. 
Ten tests on deep narrow beams have been carried out 
with unbrac lengths ranging from 28.8 to 86.4 times 
the beam width. No reduction in strength was observed 
over this range, showing the absence of lateral buckling. 
A tentative theory of lateral instability of reinforced con- 
crete beams, including the effects of inelasticity and 
cracking, is given. It agrees with the tests in showing 
present e provisions are too restrictive, particularly 
‘or ordinary steel strengths. Theory indicates that closer 
lateral supports are required for high strength reinforced 
beams than for ordinary strength reinforcement. 


CHICAGO'S 39-STORY R/C 
EXECUTIVE HOUSES ee ee 56-15 


HENRY MILLER—Sept. 1959, pp. 215-229 


This 39-story, 371 ft high apartment house is supported 
on drilled caissons extending into bedrock. The slender 
structure of high strength concrete has heavy shear walls 
supplemented by massive rigid frame bents in the plane 
of the shear walls below the sixth floor. Below grade 
a grid of heavy girders ties together both the rigid bents 
and the foundation caissons. Cantilevered balconies 
serve three-fourths of the apartments. 


LABORATORY STUDY OF PAVEMENTS 
CONTINUOUSLY REINFORCED WITH 
DEFORMED BARS 


MARTIN. J. GUTZWILLER and JOSEPH L. 
WALING—Sept. 1959, pp. 293-246 


Techniques and results of laboratory experiments on 
simulated continuously reinforced concrete slabs are 
given. Specimens 3 x 28 ft, 8 in. thick, were reinforced 
with deformed bars, variables being bar size, spacing, 
and depth, and total percent of steel. The slabs, cast 
with preformed transverse cracks in the testing region, 
were tested on an elastic subgrade having a modulus of 
approximately 160 per cu in. Vertical static loads 


simulated traffic loads and horizontal longitudinal load 


were used to simulate stresses induced by temperatur: 
changes. 

Results Salleh to slab deflections, crack widths, 
and stresses in reinforcement are emphasized. Significant 


indings are compared with field observations reported in 


the literature, and several criteria are suggested for 


optimum structural design of continuously reinforced pave- 
ments. 


PRECAST UNITS FOR NEW 


ALUMINUM PLANT. 56-17 


ROSS _H. BRYAN—Sept. 1959, pp. 247-256 


F About 8000 precast, prestressed concrete units, includ- 
ing columns, brackets, beams, and floor slabs, were us 
in this project. 
required, containing ventilation holes. 
ered an area of about 980 x 1075 ft. 

Connections between all units, including columns, 
were made by bonding reinforcing bars into grout 
cavities; welded connections were not permitted because 
of high voltage lines carried on the column brackets. 


The project cov- 


Several intricate floor slab shapes were. 


a 


‘THE CSLO REGION 


mixtures : i 
lignosulfonate, on the electrolytic corrosion of reinforcing 


SULFATE ATTACK ON CONCRETE IN 


JOHAN MOUM and |. TH. ROSENQVIST 
—Sept. 1959, pp. 257-264 


In the Oslo region of Norway, alum shales containing 
small amounts of the unstable iron sulfide, pyrrhotite, pro- 
duce an unusual form of sulfate attack upon concrete 
placed in or near these deposits, and cause deterioration 
if they are used as concrete aggregate. The ground water 
associated with the alum shales carries ferrous sulfate and 
produces severe sulfate attack and the precipitation of 
ferric iron compounds in concrete structures made with 
normal portland cement. Cements of low tricalcium alumi- 


| nate content resist the sulfate attack but may be subject 


fo attack by acid solutions produced when the ferrous 
su!fate is oxidized. Air-entrained concrete appears to be 
particularly susceptible. 


ULTIMATE LOADS AND DEFLECTIONS 
FROM LIMIT DESIGN OF CONTINUOUS 


| STRUCTURAL CONCRETE... 56-19 


G. C. ERNST and A. R. RIVELAND—Oct. 
1959, pp. 273-286 


Ultimate loads and deflections permissible in individual 
members of a continuous concrete structure are dependent 
on the moment distributions. One of the methods used to 
determine this distribution is the limit design or plastic 
analysis. is paper gives a brief presentation of the 
pertinent features of the plastic theory. It defines essential 
terms and describes the static, kinematic, and uniqueness 
theorems which are used in conjunction with the analysis. 
It also discusses three methods used in determining mo- 
ment distribution and gives accompanying examples and 
equations. This is followed by comparisons of concen- 
‘trated plastic rotations and deflections for certain specific 


cases. 


PROBLEMS AND PERFORMANCE OF 


PRECAST CONCRETE WAIL PANELS............ 56-20 


“VICTOR F. LEABU—Oct. 1959, pp. 287-298 


The use of prefabricated concrete wall panels for cur- 
fain walls is gaining popularity in the building industry. 
However, the precast concrete wall panel in service 
can cause problems. hile most walls of this type are 
trouble-free, defects in some precast walls are forcing 
those concerned to take a closer look at design and con- 
struction practices. 

Since concrete is the basic material in the panels, the 
inherent problems for concrete must be controlled. Varia- 
tion in color, inefficent U factor, and bulging are prob- 
lems of precast wall panels inherited from concrete. Cor- 
rective measures for some of these problems are presented. 


_ EFFECT OF ADMIXTURES ON ELECTROLYTIC 


CORROSION OF STEEL BARS IN 
REINFORCED CONCRET Breer cecesrcsesine >: 56-21 


~ YASUO KONDO, AKIHIKO TAKEDA, and 


SETSUJI HIDESHIMA—Oct. 1959, pp. 299- 


319 


Describes experimental research on the effects of ad- 
fly ash and CaCle with and without calcium 
The reinforcing 


steel em ed in 5 %-in. concrete cubes. 


_ steel was subjected, as anode or cathode, to direct current 


eo a 


~ of 5, 10, and 20 v, or to alternating current of 20 v for 28 


days, 3 hr each day. 
Cncill amounts of CaCl2, less than 1 percent of cement 


a weight, caused no harmful reaction under direct current 
° 


less than 10 v, and when CaCle and calcium lignosul- 


 fonate were used together, the corrosion: tendency was 
alleviated considerably even under direct current of 20 v. 


Alternating current of 20 v caused no corrosion in concrete 


containing the admixtures. 
we! 
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COMPARISON OF MEASURED AND 
CALCULATED STIFFNESSES FOR BEAMS 
REINFORCED IN TENSION ONLY... 56-22 


BILL G. EPPES—Oct. 1959, pp. 313-326 


In any study of mechanics of indeterminate structures 
stiffness plays an important role in analysis. Analysis 
leads to the determination of the redundant quantities, 
which in turn lead to the determination of the critical 
bending moments and shears. The factor EJ, which is a 
measure of stiffness, is necessary for determining deflec- 
tions of any elastic structure, be it statically determinate or 
statically indeterminate. 

This paper is a presentation of the findings of an experi- 
mental measurement of stiffness (EJ) for reinforced concrete 
beams. Measured values of stiffness are compared with 
the calculated values for nine beams. 

It was found in this study that the measured.values of 
stiffness decrease with increased bending moment, show- 
ing first a large value for stiffness for the lower values of 
moment and then a rather sudden transition to a lower 
value of stiffness for larger values of moment. The larger 
measured values compare reasonably well with the calcu- 
lated gross section of a reinforced concrete beam with 
transformed area of steel and the lower values compare 
fairly well with the calculated net section of the reinforced 
concrete beam with transformed area of steel included. 


RHEOLOGICAL BEHAVIOR OF 
HARDENED CEMENT PASTE UNDER 
EOWRSTRESSES....c-5:..::. ee SIM AAs 56-23 


J. GLUCKLICH—Oct. 1959, pp. 327-338 


A set of simple static experiments with hardened cement 
paste is described to yield the deformational response of 
the material to low stresses. Using a mechanical analogy, 
this behavior can be described by the following elements 
connected in series: (a) a linear spring; (b) elements trans- 
mitting force by Friction; (c) a body composed of a linear 
spring in parallel with a dash pot (a so-called Kelvin 
body); and (d) as in (c), except that the piston in the 
dash pot is made to move in one direction only by means 
of a nonreturn valve. 

Alternatively, instead of (c) and (d), a body composed 
of a dash pot in parallel with a spring which includes 
slippage elements as in (b). 

Crane behavior of the material is the superposition of 
two deformations: nonreversible creep with a relatively 
short time of retardation, and a reversible creep with a 
time of retardation one order of magnitude longer. 

Quantitative results and the dependence of the various 
parameters on factors such as water-cement ratio and age 
are briefly mentioned. 


CONCRETE TECHNOLOGY AND 
AGGREGATE PRODUCTION FOR 
ST. LAWRENCE SEAWAY... 56-24 


M. R. SMITH and GORDON M. KIDD—Nov. 
1959, pp. 361-376 


Curing practices and high lift versus low lift construction 
were sources of the major differences between Canadian 
and United States practices on the St. Lawrence Seaway. 
Contrasting materials and mixing specification require- 
ments are also reported. Both United States and Canadian 
aggregate production procedures and equipment are 
detailed. 


STRENGTH OF THE CEMENT- 
AGGREGATE BOND...............2.---------eeee 56-25 


K. M. ALEXANDER—Nov. 1959, pp. 377- 
390 


Data from approximately 1000 determinations of port- 
land cement-aggregate bond strength and portland cement 
paste strength are presented and analyzed. It is shown 
that at early ages, large differences can exist between 
the strength of the bond formed between the same cement 
and different aggregates: No evidence was found of 
significant cement-aggregate bond “strength differences 


2 
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between different samples of the same rock type. Cement- 
aggregate bond strength decreases with increasing water- 
cement ratio and alkali content, and increases with in- 
creasing age. All cement-aggregate bond strengths ob- 
served here for sawn aggregate surfaces were consid- 
erably lower than the strength of the adjacent portland 
cement matrix at 7 and 28 days. On the basis of these 
data explanations are suggested for some aspects of the 
process of tensile failure of plain concrete. 


CRITIQUE OF CURRENT METHODS OF 
VARYING PRESTRESSING MOMENT IN 
PRETENSIONED PRISMATIC BEAMS......_..... 56-26 


JAMES R. LIBBY—Nov. 1959, pp. 391-408 


Three methods currently used to vary the prestressing 
moment in the construction of prismatic pretensioned con- 
crete flexural members are: bond prevention method; de- 
flected pretensioned tendon method; and the combination 
of pretensioned and post-tensioned tendons. Each of 
these methods is described, and its limitations discussed. 
Comparison is made between the results which can 
achieved with each method on a bridge stringer repre- 
sentative of the type commonly used in domestic composite 
bridge construction. Conclusions are made regarding the 
applicability of each of the methods and the research 
required to better apply the methods. 


PRESTRESSED CONCRETE SHELL 
FOR GRANDSTAND ROOFS... 56-27 


HENRY M. LAYNE and T. Y. LIN—Nov. 
1959, pp. 409-4299 


Discusses in general terms the design, construction, per- 
formance, and economy of cantilevered prestressed thin 
shells which form the roof over the three main grandstands 
of Venezuela’s new National Race Track in Caracas. 
The prestressed shells, which constitute the roof, are 
100 ft above the ground floor and extend 90 ft from their 
supporting columns. 

e design of the roof, after first attempting a rigorous 
mathematical analysis, was based on the assumption that 
prestressing had transformed the shells into horizontal col- 
umns with no bending. Prestressing practically eliminated 
cracks and deflections and reduced the shell thickness to 
3 in. Further information on the performance and design 
are given along with the method and manner of prestress- 
ing and a comparative cost estimate between the design 
and one using only ordinary reinforcement. 


BEHAVIOR OF A CONTINUOUS SLAB 
PRESTRESSED IN TWO DIRECTIONS... 56-28 


A.C. SCORDELIS, T. Y. LIN, and R. ITAYA 
—Dec. 1959, pp. 441-460 


Elastic behavior and ultimate strength of a continuous 
concrete slab prestressed in two directions were investi- 
gated. e slab, consisting of four panels, was supported 
at nine points and simulated a flat slab. Prestressing was 
accomplished by means of unbonded post-tensioned cables. 
Experimental values for moments, deflection. and reac- 
tions were compared with theoretical values obtained by 
the elastic plate theory and by approximate theories used 
in present design methods, 


FACTORS AFFECTING PERFORMANCE 
OF UNIT-MASONRY MORTAR... 56-29 


il L, ZEMAITIS—Dec. 1959, pp. 461- 


Laboratory and field mortars, made according to ASTM 

270, were investigated for durability and then compared 
to determine whether laboratory tests could be used to 
check field euepuly. First, a laboratory investigation 
was made on durability of mortar mixtures using standard 
sand and two masonry cements meeting ASTM C 91 specifi- 
cations, and using cement-lime-sand mixtures composed of 
eight different brands of limes. Three cement-lime-sand 
mixtures were investigated: 1:1:6, 1:114:6 and 1:9:9. 


Second, a field-mix investigation was made and it Rie 
that about 13 percent entrained air was necessary to pro 
tect Types O and K, ASTM C 270 combinations, against | 
freezing and thawing failure, and 11 percent was needed 
for Types M, S, and N. All cement-lime-sand combina- 
tions needed the addition of an air-entraining agent for 
durability. All masonry cement mixes were durable with- 
out the need of additional air-entraining agents. It 

found that materials tested for durability in the laboratory 
with Ottawa sand at a flow of 110 +5 showed good re- 
lationship to their durability performance at an average 
field consistency (130 +5 flow). The field mixes used an 
ASTM median-graded field sand and a field mixer. 


SELF-SERVICE PARKING STRUCTURES. .......... 56-30 


RICHARD C. RICH and WILLIAM J. ROUKE 
—Dec. 1959, pp. 473-486 


The basic functional requirements for self-service parking 
structures—clean traffic flow, protection against obsoles- 
cence, gradual slopes and turns, and smooth transitions 
between changes in slope—are met economically with re- 
inforced concrete. Cost comparisons are provided for 
several recently built parking structures. ; 

Application of these general requirements is illustrated 
in the 630-car facility completed in Edmonton, Alberta. 
One-way traffic flow throughout is facilitated by elongated 
twin helical ramps nested within one another. A circular - 
express down ramp also makes use of nested helixes, 
Foundation construction, beam and column design prob- 
lems, radiant heating in slab, and a structurally separate 
stair and elevator tower are among building elements 
highlighted for discussion. A transverse expansion joint 
dividing the 320 ft long building is described, ind struc- 
tural details incorporated to provide for future exoansion 
to 1000-car capacity are explained. 


DESIGN OF L-SHAPED COLUMNS 
WITH SMALL ECCENTRICITIES.....0. 0. 56-31 


L. S. MULLER—Dec. 1959, pp. 487-496 


Proposed design method is applicable to L-shaped col- 
umn sections symmetrical obout a 45-deg axis, where 
eccentricities do nct exceed the limit of cracking of the 
section. Three sets of tabulated values save computation 
work and shorten the design procedure. One example is 
worked out completely. 


REACTION BETWEEN CARBON | 
DIOXIDE GAS AND MORTAR... 56-32, 


B. KROONE and F. A. BLAKEY—Dec. 1959, 
pp. 497-510 


Tests have been carried out to investigate the way in 
which carbon dioxide gas reacts with hardened portland — 
cement in mortar. The influence of such factors as evapor- 
able and nonevaporable water on this reaction was studied! 
and the effect of different storage conditions on the shrink- 
age and the strength of the mortar is reported. 

It was found that the absorption of carbon dioxide in- 
creases in the presence of evaporable water. The carbon 
dioxide thus taken up reacts with the lime compounds; 
some carbon dioxide is bound as calcium carbonate but — 
some is held by some less powerful bond. A 


NUMERICAL METHOD FOR APPROXIMATE 
ANALYSIS OF BUILDING SLABS.........._.....56-33 


HOWARD L. FURR—Dec. 1959, pp. 511-542 


A method for approximate elastic analysis of uniformly 
loaded slabs is developed. The method is applied to 
solid square and rectangular slabs, and to square’ slabs 
with square central openings. ; 

The slab is divided into a grid of orthogonal strips as- 
sumed to be equivalent to the original slab. The strips are 
treated as beams laying along the center lines of strips 
which are rigidly joined at their intersections. The uni- 
form load is divided into so-called equivalent concen- 
trated loads applied at beam intersections and the grid 


a 
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is deflected to an arbitrary position while carrying these 
loads. Joints are not permitted to rotate during deflec- 
tion. Fixed-end moments developed by the deflection are 
distributed ard vertical shears at each joint are computed. 
The ratio of summation of vertical shears at each joint to 
its applied load is computed and adjustments of the deflec- 
tions are made until this ratio is constant throughout the 
grid. The deflected position under this condition is taken 
to be a solution condition and the distributed moments from 
such a position are divided by the constant ratio to give the 
bending moments in the beams due to the applied joint 
loads. Corrections are applied to account for the fact that 
the load is distributed rather than concentrated at joints. 
An attempt is made to account for plate action by consider- 
ing both torque and bending in each strip of the grid. Elas- 
tic action and homogeneous material are assumed, and it 
is understood that the results are approximate due to these 
and other assumptions made in the development. 


EVALUATION OF CONCRETE AND 
MORTAR MIXES. 56-34 


WILLIAM A. CORDON—Jan. 
569-580 


Properly proportioned concrete mixes should be designed 
to produce (1) quality, (2) workability, and (3) economy. 
Required quality and adequate workability are mandatory, 
but to completely evaluate a mix, its cost should be con- 
sidered. 


Useful information regarding concrete can be obtained 
by evaluating concrete mortars. This accomplished by 
evaluating the mortar from concrete mixes and correlating 
with concrete tests. New laboratory apparatus used in 
the study of concrete mortars is discussed. 


Test results are included in which the following were 
evaluated: (a) aggregate grading, (b) aggregate particle 
shape, (c) portland cement, (d) pozzolans, (e) admixtures, 

_and (f) water-cement ratio. 


1960, pp. 


EFFECT OF DESIGN AND DETAILS ON 
CONCRETE DETERIORATION... 56-35 


ae MIESENHELDER— Jan. 1960, pp. 581- 
5 


Features of design or of construction of a concrete struc- 
ture offen are important contributing causes of concrete 
deterioration. Primarily, deterioration is a result of freez- 
ing and thawing. Such deterioration is often thought of 
as a consequence of the number of times freezing and thaw- 
ing occurs, but in the examples pictured the major factor is 
the high degree of saturation which existed at the time of 
freezing. This high degree of saturation is usually a con- 
sequence of inadequate or no drainage provisions at criti- 
cal points. This paper consists essentially of pictures of 
structures from a large area which illustrate examples and 
the wide extent of occurrence. 


DESIGN OF BEAMS SUBJECT TO 


618 


_ circular beams, 


sion and bending. 


TORSION RELATED TO THE NEW 
AUSTRALIAN CODE.........0 ee 56-36 


HENRY J. COWAN—Jan. 1960, pp. 591- 


Formulas, accompanied by examples, are presented for 
determining torsional shear stresses, diagonal tensile 
stresses, and angle of rotation for plain rectangular and 

i. L-, and |-beams, with flanges, and for 
rectangular box sections. (Most of these equations are in- 
cluded in the new Australian building code.) 


Examples and formulas are also given for determining 
the amount of torsion reinforcement required for both circu- 
lar and rectangular beams. The relative qualifications 
and limitations of these formulas are discussed. The final 
part of the paper discusses maximum permissible stresses 
in torsion, combined torsion and shear, an combined tor- 
An annotated bibliography on the 


- torsional strength of concrete is appended. 
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EFFECT OF SHEAR ON ULTIMATE 
STRENGTH OF RECTANGULAR BEAMS 
WITH TENSILE REINFORCEMENT... 56-37 


GEOFFREY BROCK—Jan. 
638 


The effect of shear on the ultimate moment of resistance 
of rectangular beams was investigated with the aid of 
small scale reinforced plaster beams. The modes of failure 
are defined and classified. 

A hypothesis is developed that the effect of shear simply 
reduces the potential moment of resistance below that 
which would be developed in pure flexure. This hypo- 
thesis forms the basis of a simple method of predicting the 
ultimate load and mode of failure from the known bending 
moment and shearing force diagrams for any beam. It is 
checked by the results of experiments on beams under dis- 
tributed load. : 

Results of the experiments are compared, where possible, 
with those obtained on reinforced concrete beams and pub- 
lished by other investigators. 


1960, pp. 619- 


DETERMINATION OF CALCIUM 
SULFOALUMINATE IN CEMENT PASTE 
BY TRACER TECHNIQUE... 5638 


TOSHIO MANABE and NAOYA KAWADA 
—Jan. 1960, pp. 639-650 


To determine the rate of combination of gypsum with 
aluminate phases during the first few minutes of initial hy- 
dration period, a method using radioactive isotope sulfur- 
35 as a tracer was studied. The method consists of a com- 
bination of Forsen’s extraction method with an isotope 
dilution method. Procedures are described and results 
discussed. From these results some considerations regard- 
ing the initial hydration process of portland cement are 
presented. 


STRESSES IN DEEP BEAMS... 56-39 


ELIHU GEER—Jan. 1960, pp. 651-662 


Prestressed concrete |-beams with bearing blocks at 
their ends, when loaded to destruction failed in tension in 
the end block at its junction with the I-section. As this 
manner of failure is contrary to what known theories indi- 
cate, it was thought advantageous to investigate this matter 
more thoroughly. The purpose of this paper is to facilitate 
the design method of these end blocks by investigating 
stresses in deep beams, which are thought to be analo- 
gous to bearing blocks turned on their side. 

The deep beam theory is in contrast with the flexural 
theory in that it is mainly one of distributing a localiz 
force. One unusual feature of deep beams discovered in 
the course of the investigation is that the greatest tensile 
stress occurs not at the midspan but near the face of the 
support. Another interesting feature is that maximum 
stresses are a function of the magnitude of the load and 
not its location, e.g., the stresses caused by a load at the 
center of the beam are almost of the same magnitude as 
when the load is placed near the support. This study was 
limited to deep beams whose height was at least 0.5 of its 
clear span. 


DESIGN OF PRESTRESSED LIFT SLABS 
FOR DEFLECTION CONTROL... 56-40 


EDWARD K. RICE and FELIX KULKA—Feb. 
1960, pp. 681-694 


Prestressed concrete liff slabs have been used success- 
fully, not only as an economical method of construction, but 
also as a medium to obtain flat slab buildings that have no 
deflection or camber. 

The analysis of a flat slab can be extremely complex. The 
“beam method” has been developed as an approximate 
but applicable method of design. By this analysis, slabs 
may be designed for proper behavior and strength without 
the use of the more complicated plate theory. 
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BEHAVIOR AND STRENGTH IN SHEAR 
OF BEAMS AND FRAMES WITHOUT 
WEB REINFORCEMENT................... 


ROGER DIAZ DE COSSIO and CHESTER P. 
SIESS—Feb. 1960, pp. 695-736 


Forty-nine simply supported beams and 24 frame mem- 
bers were tested under several different types of loading. 
These included: two-point loads, midspan concentrated 
loads, uniform load, and axial load. The frame members 
and 18 simple supported beams were tested under uniform 
load. Ten of the beams under midspan concentrated loads 
were tested with an axial load of 20 kips. Special em- 
phasis was placed on the effects of axial and uniform loads 
on shear strength and behavior of the members. Other 
variables were concrete strength, steel percentage, and 
span length. 

The test results are given, discussed, and correlated. The 
use of the inclined tension cracking load as a measure of 
the useful shear strength of the members is advocated, and 
a procedure is given for its determination. 


ARTIFICIAL CARBONATION OF 
CONCRETE MASONRY UNITS... 56-42 


HENRY T. TOENNIES—Feb. 1960, pp. 737- 
756 


Research to develop a process of artifical carbonation 
of concrete masonry units is described. A process cf has- 
tening carbonation (preshrinking) of masonry units would 
eliminate subsequent atmospheric carbonation and attend- 
ant shrinkage after the units were in a wall. Research was 
prompted by the feasibility of artifically carbonating con- 
crete masonry units, using as a source of carbon dioxide the 
flue gases from combustion in steam boilers adjunct to 
steam curing. 


Flue gas carbonation effected reductions in early-age 
drying Slakooe of masonry units. Reductions varied with 
carbonation time, temperature, and precarbonation mois- 
ture condition of units. Greatest reductions accompanied 
treatment at elevated temperatures immediately after com- 
pletion of steam curing. Early-age shrinkage benefits due 
to carbonation were reflected in total shrinkage with time 
during 10 months of atmospheric exposure. 


The effect of carbonation on other measured physical 
properties of concrete masonry appeared minor. 


DISTRIBUTION OF TORSION 
AND BENDING MOMENTS IN 
CONNECTED BEAMS AND SLABS... 56-43 


M. A. GOUDA—Feb. 1960, pp. 757-774 


Presents a method for determining torsion and bending 
moments in concrete beams and slabs connected mono- 
lithically. Solution of the problem is based on the elastic 
torsion theory where the effect of the torsional rigidity of 
beams and slabs is taken into account. Beams are as- 
sumed to be homogeneous with their ends rigidly fixed. 


Different cases investigated included: outer beam sub- 
jected to a cantilever moment, marginal beam, effect of 
m end rotation, and effect of beam deflection. 


Formulas and practical curves are given for a direct de- 
termination of the torsion in the beams and the moments in 
the slabs. 


SHRINKAGE AND CREEP OF CONCRETE......56-44 


INGE LYSE—Feb. 1960, pp. 775-782 


In the design of prestressed concrete structures it is neces- 
sary to take into account the effects of shrinkage and creep, 
which cause a reduction of the initial prestressing forces. 
This paper popecis on tests of the four major factors that 
contribute to shrinkage and creep. Equations are derived, 

sed on the data obtained from the tests, for determining 
the combined shortening effects of creep and shrinkage. 
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LONG-TIME STUDY OF CEMENT 

PERFORMANCE IN CONCRETE: CHAPTER 
12—CONCRETE EXPOSED TO SEA 

WATER AND FRESH WATER... 56-45 


|. L. TYLER—Mar. 1960, pp. 825-836 


During 1941 and 1942 four experimental installations of 
test piling were driven, three in sea water and one in fresh 
water, for studies of concrete performance. One sea 
water exposure was in the east mooring sin of Cape 
Cod Canal, so as to evaluate the effect of exposure in a 
cold climate. A fresh water exposure in similar climate 
was constructed at the confluence of Esopus Creek and the 
Hudson River at Saugerties, N. Y. Two other sea water 
exposures were in the mild climates of Florida and southern 
California. Twenty-two of the 27 Long-Time Study ce- 
ments were used in three eastern exposures; seven were 
used in California. After more than 15 years, significant 
trends in performance are developing, not all of them 
along the anticipated lines of the investigation of cement 
performance but still of much more than casual interest to 
users of concrete in marine construction. 


YIELD MOMENTS OF REINFORCED 
CONCRETE BEAMS AND COLUMNS..............56-46 


CLARENCE W. DUNHAM and HANS 
GESUND—Mar. 1960, pp. 837-852 


A numercial method is developed for finding the moment 
at which the tensile reinforcement in a reinforced concrete 
beam will just reach the yield point if the beam is under- 
reinforced, or at which the concrete will reach its ultimate 
strain if the beam is over-reinforced. Curves are drawn of 
M/bd? versus p for a variety of assumed concrete stress- 
strain curves. The method is also applied to eccentrically 


loaded columns, and curves of yield load versus eccen- 


tricity (both in dimensionless form) are drawn for square, 
rectangular, and circular columns with a variety of per- 
centages of reinforcement and various assumed concrete 
stress-strain curves. The extension of this method to col- 
umns with bending in two directions is outlined. 


EFFECTS OF INCOMPLETE CONSOLIDA- 
TION ON COMPRESSIVE AND FLEXURAL 
STRENGTH, ULTRASONIC PULSE VELOCITY, 
AND DYNAMIC MODULUS OF ELASTICITY 
OF CONCRETE 


M. F. KAPLAN—Mar. 1960, pp. 853-868 


An experimental investigation has been conducted to 
determine the effects of voids due to incomplete consolida- 
tion on the compressive and flexural strength, ultrasonic 
pales velocity, and dynamic modulus of elasticity of con- 
crete. 

Concrete mixes having cement:aggregate:water ratios 
of 1:3:0.35, 1:6:0.50, and 1:9:0.66, by weight, were used 
to make 20 x 4 x 4-in. beams and 6-in cubes for resonant. 
frequency and flexural and compressive strength tests. The 
tests were done after 7, 28, and 91 days. Pulse velocity 
measurements were also made on all specimens before 
carrying out the other tests. The amount of consolidation 
was varied by vibrating the concrete for different lengths 
of time. The maximum void content was 32 percent. 

The effects of incomplete consolidation on compressive 
and flexural strength, pulse velocity, and dynamic E are re- 


ported and the interrelationships between these proper- 
ties examined. 


BEARING CAPACITY OF 


: 


7 


CONCRETE BLOCKS... 56-48 


TUNG AU and DONALD L. BAIRD—Mar. 
1960, pp. 869-880 


__ Laboratory tests were conducted to determine the bear- 
ing capacity of square concrete blocks whose area is 2 to 


16 times the contact d wh i 

lakochalwatinct ke bokion a oe 
iferent maximum aggregate size were used for a total 

of 60 test specimens. The test results were plotted in 


wo concrete mixes with — 


i 


‘ 


i 


. 


~ given for comparison. 
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. dimensionless coordinates, with the ratio of bearing capac- 
ity to unconfined compressive cylinder strength as ordinate 

and the ratio of block area to contact area as abscissa. 

A rational interpretation of the test results is suggested. 


CONSOLIDATION OF CONCRETE... 56-49 


Bee OMMITIEE 609—Apr. 1960, pp. 985- 


The first chapter reviews briefly the history of consolida- 
tion of concrete. This is followed by a discussion on ad- 
~ vantages cf vibration, types of equipment and operating 
frequencies, forms, and concrete mixes (structural,. mass, 
pavement, floor, lightweight, heavyweight). 

The second chapter is devoted to recommended practices 
and gives information on amount of vibration, effect on en- 
trained air, overvibration, revibration, and use of re- 
tarders. Recommended techniques are outlined for struc- 
tural concrete, slabs, mass concrete, pavement, (thick, thin, 
‘and reinforced),. earth-moist concrete, lightweight con- 
crete, heavyweight concrete, concrete block, and pre- 
cast products. 


INTERNAL FORCES IN UNIFORMLY 
LOADED HELICOIDAL GIRDERS...................... 56-50 


A. C. SCORDELIS—Apr. 1960, pp. 1013- 
1026 


General equations for determination of redundants at 
midspan of a uniformly loaded helicoidal girder fixed at 
its ends are given. Tabulated results, for these redun- 
dants, obtained with the aid of a digital computer, are pre- 
sented for 510 different cases, the variables being horizon- 
tal angle, angle of slope, and cross-sectional dimensions. 
The effect of these variables on the redundants and the 
maximum internal moments and torques is discussed. 


PROPERTIES AND USES OF HIGH- 
MAGNESIA PORTLAND SLAG 
CEMENT CONCRETES.......... 56-51 


NIKO STUTTERHEIM—Apr. 1960, pp. 1027- 
1046 


Some properties of portland blast furnace slag cements, 
made from slags having from 13 to 20 percent magnesia, 
are described, in particular those composed of 50 percent 
slag and 50 percent portland cement clinker plus gypsum. 
Two ways of blending these constituents are: (a) intergrind- 
ing the granulated slag, portland cement clinker, and 

ypsum in one milling process; (6) grinding portland cement 
Pclinker plus gypsum) and granulated slag separately and 
then blending them, e.g., in the concrete mixing operation. 
Blast furnace slag for this study was derived from three 
different plants, each of which uses dolomite as fluxing 
material in its blast furnaces. The composition and proper- 
ties of slags and of cements made from them are discussed; 
the effects of dry and wet grinding of slag, of fineness of 
grind, and of portland cement content were determined 
experimentally. Autoclave expansion results were in- 
variably low. 
The performance of concrete made with these cements 
is given in respect to workability, shrinkage, dynamic modu- 
lus of elasticity, eh ratio, iia oy and pexial 
; 3 lues for a portland cement concrete are 
pe onaihs 5 Tite results show that the slag 


cements have good cementitious properties. No correla- 


gf ‘tion between compressive strength and any of the com- 


monly-used hydraulic indices could be found. : 

Some examples are given of full-scale constructional ap- 
alications of portland blast furnace slag cements made 
from high-magnesia slags. 


UTILITY POLES OF REINFORCED 
AND PRESTRESSED PIPE.................-..-------------- 56-52 


-— WOLMAN—Apr. 1960, pp. 1047-1058 


Design of utility poles of circular section constructed of 
reinforced concrete and prestressed pipe, which are sub- 
jected to relatively high bending moments and to negligible 


axial forces and shear stresses, is considered. Forces act- 
ing on simple, corner, and other poles are considered, as 
well as how to distribute the reinforcement to obtain best 
results. Design formulas are suggested. 


DESIGN OF UNSYMMETRICAL 
REINFORCED CONCRETE SECTIONS... 56-53 


A. SIEV—Apr. 1960, pp. 1059-1070 


Reasons for loading these beams in the plane of the 
major principal axis are discussed. A method for deter- 
mining this axis for unsymmetrically reinforced concrete sec- 
tions in cracked-elastic and cracked-plastic stages is pre- 
sented. Design equations are derived, followed by an 
example problem. 


ACI IN AN EXPANDING ROLE.....................56-54 


ely M. FERGUSON—May 1960, pp. 1097- 
4 


Phil M. Ferguson, professor of civil engineering, Univer- 
sity of Texas, Austin—retiring president of ACI—points to 
the expanding role of ACI internationally and the in- 
creased activity of technical committees. The industry is 
reminded of the problems needing solution, three examples 
being unformity of concrete strength and properties, ade- 
quate inspection, and industry research. 


RESEARCH, BUILDING CODES, AND 
ENGINEERING PRACTICE 


CHESTER P. SIESS—May 1960, pp. 1105-1122 


The function of research and practice as sources of knowl- 
edge, and the utilization of this knowledge in the prepara- 
tion of codes or specifications are considered from a philo- 
scphical and historical point of view. Examples drawn 
from current or past ACI Building Codes are cited to illus- 
trate the roles played by research and by engineering 
practice in the drafting or revision of codes. 


DIFFERENTIAL SHRINKAGE IN 
COMPOSITE BEAMS...............--.---- 56-56 


HALVARD W. BIRKELAND—May 1960, pp. 
1123-1136 


Due to normal aging and curing processes, shrinkage 
occurs in a slab when it is cast onto precast prestressed 
beams. This shrinkage induces stress into the composite 
beam and slab construction causing the beams to deflect. 
An analytical method is presented for predicting the sag. 
Equations are given for stresses on slab and beam section, 
shear and moment at the interface, and slope and deflec- 
tion. This is followed by comparison of computed values 
with actual values obtained from full size test beams. 
Values are in close agreement. 


PLASTIC FORMS FOR 
ARCHITECTURAL CONCRETE... 56-57 


Jj. A. HANSON—May 1960, pp. 
1148 


Pleasing and unusual architectural effects in concrete are 
being obtained by the use of forms made of plastics. The 
architectural treatment may consist of both surface finish 
and bold pattern decoration. The concrete surfaces can be 
either glossy-smooth or textured. In either case, the surface 
is free of open air and water pockets. No special facing 
mixes, no parting agents, and no polishing or grinding are 
required. The extremely fine smooth finish of plastic-formed 
concrete greatly improves the attractiveness of integral 
colors, and due to the high reflectivity, smaller amounts of 
pigment are required to obtain a given color intensity. 

A considerable number of reuses are obtainable with 
the plastic forms, thus reducing the cost through multiple 
use. Laboratory tests established optimum curing condi- 
tions for this type of architectural concrete. It was found 


1137- 
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that temperature control is important if a high degree of 
reflectivity is desired. 

Although the present development of plastic forms was 
initiated only 3 years ago, a considerable number of appli- 
cations have been made in the field. Several of these are 


described. 


EFFECT OF FLOOR CONCRETE 
STRENGTH ON COLUMN S7RENGTH......._.. 56-58 


ALBERT C. BIANCHINI, ROBERT E. WOODS, 
and CLYDE E. KESLER—May 1960, pp. 1149- 
1170 


Forty-five specimens representing portions of the corner, 
edge, and interior column and floor sections of a typical 
structure were tested under axial compressive loads and 
the results analyzed to determine the following: (1) how 
large a differential in column concrete strength and floor 
concrete strength could be tolerated without decreasing 
the load-carrying capacity of the column, and (2) the allow- 
able load-carrying capacity of the column if this differential 
is exceeded. The following variables were included: 
type of specimem, column concrete strength, and floor con- 
crete strength. 

From the analysis of the test results, a procedure was 
developed for computing the ultimate load of a column in 
which the column concrete is intersected by floor concrete. 
These limited tests indicated that the column strength is a 
function of the ratio of column concrete strength to floor 
concrete strength and the number of restrained edges 
tributary to the column. No reduction in column strength 
occurred for ratios of column concrete strength to floor con- 
crete strength up to 1.4 for all types of specimens and up 
to 1.5 for most types of specimens. 


PERFORMANCE AND DESIGN OF 
SPECIAL PURPOSE BLAST RESISTANT 
STRUCTURES | tee tee eee ae 56-59 


ROBERT A. WILLIAMSON—May 1960, pp. 
1171-1190 


The structures housing scientific equipment used in 
nuclear tests in the Suse Pacific are discussed from the 
standpoint of service experience and structural design ap- 
proach. Two structures, one sited below ground, and the 
other above ground, are described, and damage history 
is briefly discussed. The general procedure currently used 
in the design of these structures is presented and illustrated 
with a numerical example. 


ELASTIC ANALYSIS OF SHEAR WALLS 
IN TALL BUILDINGS 2.022222. cee 56-60 


EMILIO ROSENBLUETH and IGNACIO 
HOLTZ—June 1960, pp. 1209-1299 


Often the moment-resisting frame of a tall building is 
supplemented by shear walls running the full height of the 
building. Under lateral loads, interaction between the 
shear walls and frames, due to flexural deformations of the 
walls, leads to complex analytical problems. These are 
amenable to an approach by successive approximations 
similar to that of beams on elastic foundations. If the build- 
ing is fairly symmetrical, a good first approximation can be 
obtained from the solution of a differential equation which 
is based on the assumption of complete uniformity. The 
solution to the differential equation is given as a set of 
graphs. The authors apply the method to one particular 
example. A numerical method is set up to systematize 
successive cycles of iteration and it is found that extrapola- 
tion from the first two cycles supplies almost exact results. 


METHOD OF ASSESSING PROBABLE 
FIRE ENDURANCE OF LOAD-BEARING 
COLUMNS 


J. H. CLARKE—June 1960, pp, 1293-1949 


This paper gives two methods of assessing the probable 
fire endurance of load-bearing reinforced concrete col- 
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rw sphere 


umns subjetted to the standard fire resistance test. Acol- — 
umn during a test may support a load well below the per- 


missible design load and therefore the fire endurance 
period may be expected to exceed the fire resistance rating 


allocated according to the size of the column, thickness of — 


the cover, reinforcement, and the load. 


The suggestion is tentatively put forward that designers — 


may be permitted to design a column according to the load 
carried, including a safety factor. Then.they may modify 
the design by the methods given in this paper if the re- 
quisite fire resistance is not obtained. 


The column sizes dealt with are 15 x 15-in. to 20 x 20-in. 


as this range of column sizes occurs frequently in design 
practice and information on the smaller sizes is more readily 
obtainable. 


MULTIPURPOSE BUILDING OF 


PRECAST THIN-SHELL PANELS... 56-62 — 


ARSHAM AMIRIKIAN—June 
1243-1252 


1960, 


pp. 


An assembly of simple precast panels, connected to- 


gether by bolts and welded inserts, provides the structural 


framing of a single-story gable-roof building, suitable for — 


many uses. 
and peripheral stiffening members. Arranged for 4-ft 
modular framing, two pairs of panels—one pair placed in 
the roof and the other in the sidewalls—compose a build- 
ing segment 4 ft wide. 

Framing arrangement, design, assembly, and jointing are 
discussed. 


The panels are ribbed, consisting of a thin slab — 


~ 


Information is also given on strength tests and — 


service behavior of an experimental building built of these — 


panels. 


EFFECT OF TENSILE PROPERTIES OF 
REINFORCEMENT ON THE FLEXURAL 


CHARACTERISTICS OF BEAMS... 56-63 — 


ROBERT G. MATHEY and DAVID WATSTEIN 


—June 1960, pp. 1253-12974 


The effect of magnitude of steel stresses and the nature — 


of the stress-strain characteristics on the center deflection, 
strain in the concrete, widths and spacing of cracks in the 
region of constant bending moment, load carrying capac- 
ity, and the manner of failure were investigated in a series 
of flexural beam tests. This series consisted of 12 rectangu- 
lar concrete beams reinforced with six different types of 
steel bars with yield strengths ranging from 42,500 to 104,- 
300 psi. The ratio of reinforcement was proportioned in- 
versely to the yield strength, thus providing equal resist- 
ance to yielding under tensile forces. 

Failure occurred in all the beams at approximately the 
same load. Test results were compared with values com- 
puted with the “‘straight line’’ and “ultimate strength” 
thecries. The relationship between the computed steel 
stresses and the center deflections, width and spacing of 
cracks, and strain in the steel and ccncrete was deter- 
mined for the six types of steel bars. 


CARBON DIOXIDE IN HYDRATED 
PORTLAND CEMENT 


W. F. COLE and B. KROONE—June 1960, 
pp. 1275-1296 


A study is made of the way in which carbon dioxide is 
held in carbonated samples of portland cement mortar and 
of calcium silicate hydrate using differential thermal, ther- 
mogravimetric, and x-ray diffraction methods. The results 
indicate that the carbon dioxide is chemically bound as 
calcium carbonate, largely in the form of poorly crystallized 
vaterite, aragonite, and calcite, and not as a silicate min- 
eral. The carbonate minerals are intimately associated 
with the siliceous residue that results from the carbonation 
of the hydrated cement minerals. They react with this 
residue when the samples are heated to yield the unstable 
larnite (8-2CaO-SiOz) which, at room temperature, is 
discernible in a rapidly cooled sample. The temperature 
of the reaction is well below that at which well-crystal- 
lized calcite and quartz react to produce wollastonite 
(CaO-SiO:z).. Some conclusions are drawn as to the 


mechanism by which the carbonation of cement minerals 
could take place. 
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RESEARCHES TOWARD A GENERAL 
FLEXURAL THEORY FOR 
STRUCTURAL CONCRETE........-....-.-- 57-1 


HUBERT RUSCH— July 1960, pp. 1-28 


This paper is directed toward formulation of a general 
flexural theory based on a careful study of all important 
factors regarding the properties of concrete. The fact 
that strength and deformation of concrete depend on time 
is considered. The theory is based on recent tests per- 
mitting determination of the behavior of the compression 
zone in flexure for continuous load increase at different 
strain rates, and for constant sustained load. Having 
derived stress-strain relationships for these various types 
of loading, other factors were studied systematically 
such as effect of concrete strength, position of neutra 
axis, and shape of cross section. The general theory de- 
veloped is primarily a study of the true behavior of struc- 
tural members. Since simplified assumptions are avoided, 
if naturally does not lead to simple formulas such as are 
desired for structural design. The theory fulfills the im- 
portant function of furnishing a reliable method for the 
evaluation of simplified design formulas. It is also possible, 
however, to present all new concepts and results of this 
theory in the form of a simple diagram which can be used 
for the solution of design problems for selected cross sec- 
tions ranging from pure bending to pure compression, re- 
gardless of concrete quality and the type of steel used, 
and independent of whether prestressing is applied or not. 


INSTANTANEOUS AND LONG-TIME 
DEFLECTIONS OF REINFORCED CONCRETE 
BEAMS UNDER WORKING LOADS................... 57-2 


WEI-WEN YU and GEORGE WINTER—July 
1960, pp. 29-50 


The availability of high strength steels and concretes 
and the acceptance of ultimate strength design have made 
it possible to utilize much shallower flexural members than 
in the past. The larger deflections of such members make 
it imperative for the designer to possess simple and reliable 
methods for pre-computing the expected deflections. This 
refers not only to deflections immediately upon load appli- 
cation, but also, and particularly, to long-time deflections 
under sustained loads. This paper presents two simple 
methods, each, for calculating instantaneous and _ long- 
“time deflections under service loads. The methods are 
checked against the results of 175 deflection tests from 
nine. different investigations. Agreement is found to be 
uniformly satisfactory for design purposes. 


DESIGN AND CONSTRUCTION OF THE 
CIVIL ENGINEERING “ARROW” AT THE 
_ BRUSSELS INTERNATIONAL EXHIBITION.......... 57-3 


A. PADUART and J. VAN DOOSSELAERE 
— July 1960, pp. 51-72 


Belgian civil engineering was represented at the 
Brussels International Exhibition by an original and av- 
dacious reinforced concrete structure. It was a rein- 
forced concrete cantilever beam ¢ arrow’) 270 ft long, 
: a triangular shell roof with 95-ft sides and a 
thickness of 234 in. The. whole construction was sup 
at by only three columns. Architectural, structural 
i design, and construction features are described. 
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Institute papers and reports of Proceedings V. 57 
(July 1960-June 1961 ACI JOURNAL) 


SHEAR STRENGTH OF RESTRAINED 
CONCRETE BEAMS WITHOUT 
WEB REINFORCEMENT......_..._.. 2... 57-4 


JOHN E. BOWER and IVAN M. VIEST— 
July 1960, pp. 73-98 


Tests of two series of reinforced concrete beams with- 
out web reinforcement were made to investigate the be- 
havior in shear of restrained beams. One series was de- 
signed as a study of the effects of variations in the ratio 
of maximum negative moment to the maximum positive mo- 
ment (moment ratio). The other series was concerned 
with the effects of variations in the ratio of maximum 
moment to shear (moment-shear ratio = M/Vd), 


The tests have shown that the effect of shear on the be- 
havior of restrained beams is essentially the same as that 
observed for simple beams; the shear affects the load- 
deformation characteristics and the strength of a beam 
through the formation of diagonal tension cracks. The 
first diagonal tension crack forms at a_ section subjected 
to both moment and shear and located between the point 
of contraflexure and the section of maximum moment. An 
analysis of the test data has shown that the initial diagonal 
tension cracking strength is a function of the moment-shear 
ratio rather than of the length of the shear span. 


Large variations were found in the strength beyond the 
initial diagonal tension cracking loads even for com- 
panion specimens. This finding supports earlier sugges- 
tions that the strength in excess of the diagonal tension 
cracking load is of little practical value. 

Equations are presented for the initial diagonal tension 
cracking strength and for the shear-moment capacity. 


REINFORCED CONCRETE SLAB BRIDGES 
FOR THE VIA MONUMENTAL, 
HAVANA, CUBA..........-.------------------c--seee-neneeeeeee 57-5 


LUIS P. SAENZ and IGNACIO MARTIN— 
July 1960, pp. 99-106 


Design and construction features are described for a 
series of reinforced concrete slab highway bridges with 
inclined columns and 59, 62, and 79 ft maximum spans. 
The economies and the advantages of slab deck bridges 
for overhead crossings and underpasses are discussed. 


CONVENTIONAL METHODS OF 
REPAIRING CONCRETE......................-------------0-0-- 57-6 


LEWIS H. TUTHILL—Aug. 1960, pp. 129- 
138 

Some of the most important aspects of conventional 
methods of concrete repair and restoration are reviewed, 
compared, and emphasized. Particularly, factors affecting 
bond, permeability, cracking, durability, and appearance 
are discussed. 

It is particularly emphasized that fully satisfactory repairs 
are seldom obtained without thorough inspection to insure 
strict adherence to all parts of the specified procedure. 


REPAIR OF CONCRETE PAVEMENT.................. 57-7 


EARL J. FELT—Aug. 1960, pp. 139-154 
Patching of distressed areas of concrete pavements with 

bonded concrete can be accomplished successfully i 

established principles are followed. Most important is a 
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clean, sound, old concrete surface. In addition, high 
quality grout and concrete, and first class workmanship 
are essential. Suggestions are given for cleaning and 
preparing the old surface, for grouting, and for placing 
concrete. 


PREPAKT METHOD OF 
CONCRETE REPAIR...........--------------s-0----ceeeeeeseeee> 57-8 


RAYMOND E. DAVIS—Aug. 1960, pp. 155- 
Ae 


The prepakt method is used both in the restoration of 
old concrete and masonry structures and in certain types 
of new construction such as underwater work and work 
where the proper placement of conventional concrete 
would be difficult or impossible. The method is described, 
as are also the materials employed. The types of repairs 
for which the method is particularly well adapted are 
given. Mix proportioning methods are discussed. Meth- 
ods of test for fresh prepakt grouts and hardened prepakt 
concrete are given. The properties of prepakt and con- 
ventional concrete are compared. 


REPAIR OF DAMAGED CONCRETE 
WITH EPOXY RESINS... 57-9 


BAILEY TREMPER—Aug. 1960, pp. 173-182 


The use of adhesives and binders containing epoxy 
resins by California Division of Highways in repairing 
concrete is described. Illustrations of their use in repair 
work are given. The discussion includes possible varia- 
tions in formulation to secure wanted properties for specific 
uses, methods of application that are necessary to obtain 
strong and durable repairs, and a typical formulation for 
general use. 


PNEUMATICALLY APPLIED MORTAR FOR 
RESTORING CONCRETE STRUCTURES......._... 57-10 


O. N. KULBERG—Aug. 1960, pp. 183-192 


Pneumatically applied mortar is the most economical and 
successful means of restoring concrete structures where 
deterioration is relatively shallow and the restoration 
areas large and irregular. However, periodic protective 
applications are necessary in areas of severe exposure to 
seal hairline shrinkage and temperature cracks that may 
Pass water and perpetuate deterioration of the parent 
structure. 


Large deep deteriorated areas under severe exposure 


are economically restored by the installation of a metallic 
membrane. 


RESISTANCE TO SHEAR OF REINFORCED 
CONCRETE BEAMS. PART 1—BEAMS 
WITHOUT WEB REINFORCEMENT.................... 57-11 


J. TAUB and A. M. NEVILLE—Aug. 1960, 
pp. 193-220 


The redistribution of internal forces in a beam in which 
the diagonal tension crack has extended to the level of the 
main tension steel is discussed. It is shown that the re- 
sistance to shear of a simply supported beam without web 
reinforcement depends on the strength of the compression 
zone at the upper end of the diagonal tension crack and 
of the tension zone at its lower end. Accepted methods 
of calculation of shearing stresses give, therefore, an in- 
correct idea of the strength of the beam, and result in a 
variable factor of safety. 


Different types of shear failure are described, in partic- 
ular, the shear-tension failure. The influence of various 
factors on the shear Breagin of simply supported reinforced 
concrete beams is described. Results of exploratory tests 
at the University of Manchester are discussed, with 
particular reference to the comparison of the strength of 
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t lar, T-, and L-beams. The behavior of beams 
loaded ircoak secondary beams is studied on the basis of 
new tests. 


HIGH-STRENGTH DEFORMED STEEL BARS 
FOR CONCRETE REINFORCEMENT... 57-12 


SIDNEY A. GURALNICK—Sept. 1960, pp. 


241-282 


Results obtained from the testing to destruction of 42 T- 
beams reinforced with metallurgically-produced high- 
strength steel deformed bars are presented. Both flexural 
and shearing failures occurred and the results are com- 
pared with the ultimate strength design procedure given 
in the appendix of the 1956 ACI Building Code and cer- 
tain other design procedures. Deflections of test beams 
are compared with values obtained by use of existing 
methods for computing deflections. Crack data is also re- 
ported and evaluated. 


EFFECTS OF AGGREGATE SIZE 
ON PROPERTIES OF CONCRETE................. 57-13 


STANTON WALKER and DELMAR L. BLOEM 


—Sept. 1960, pp. 283-298 


Research is described supplementing earlier work which 
indicated a lack of improvement in concrete strength re- 
sulting from increased maximum size of aggregate. The 
more recent program provided a broader range of classes 
of concrete and test variables for the purpose of checking 
the degree of applicability of the earlier finding. 


The tests were made with maximum sizes of coarse aggre- 
gate ranging from 3/8 to 2% in., using three cement fac- 
tors, from 4 to 8 sacks per cu yd, both with and without air 
entrainment. Compressive and flexural strength tests were 
made at ages of 7, 28, and 91 days, and specimens are 
available for test at 1 year. Tensile splitting tests were 
made at 28 and 91 days. Drying shrinkage measurements 
were also made on all concretes. 


Results indicate that increasing the maximum size of 


coarse aggregate may not necessarily be beneficial to con- 
crete strength. Drying shrinkage was not substantially in- 


come’ by reduced size of aggregate down to about 
in. 

TRANSFER OF BENDING MOMENT 

BETWEEN FLAT PLATE FLOOR 

AND COLUMN 2:23.22 Boe 2 ee 57-14 


OSEPH DI STASIO, SR. and M. P. VAN 
UREN—Sept. 1960, pp. 299-314 


A method is presented for calculating the maximum unit 
shearing stresses, measuring both diagonal tension and 
punching shear, due to combined gravity load and bending 


in flat plate floor slabs about exterior and interior columns. — 


Provision is made for the effect of openings in the column 
head region. The values of allowable stresses are dis- 
cussed, and recommendations made for a suggested test 
program. 


RESISTANCE TO SHEAR OF REINFORCED 
CONCRETE BEAMS. PART 2—BEAMS 
WITH VERTICAL STIRRUPS........ 2... 57-15 


J. TAUB and A. M. NEVILLE—Sept. 1960, 
pp. 315-336 


ad 


The redistribution of internal forces following the yield — 


of sti i i 
af Ube ole rae inply supported reinforced 


yielded the shear strength of a beam d 


concrete beam 


lepends on the re- 


it is shown that after the stirrups have — 


sistance of the compression zone above the diagonal ten- — 


sion crack and the tension zone at the lower end of the 


crack. Thus the shear strength of a beam is not propor- 


Sa 


_ of simply supported beams is 
“made on the provision of vertical stirrups in simply sup- 


; pp jected to a concentrated 
an 


- the 3-in. shell rises to a height o 
' scribes design and construction features of the structure. 


PK RORY 
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i tional to the amount of web reinforcement; this is discussed 
in considerable detail. 


The second role of the stirrups in the shear resistance of a 
beam is their ability to resist the splitting of the beam along 
the tension steel; for this an effective restraint of the tension 
steel by the stirrups is essential. 

Different types of shear failure are described as well 
as the influence of various factors on the behavior of rein- 
forced concrete beams failing in shear. Tests at the Uni- 
versity of Manchester show the higher strength in shear of 
T- and L-beams compared with rectangular beams. The 
influence of cutoff of the tension steel on the shear strength 
described. Suggestions are 


ported reinforced concrete beams. 


GENERAL FORMULAS FOR MEMBRANE 
STRESSES IN HYPERBOLIC 
PARABOLOIDICAL SHELLS..................-----.------- 57-16 


FELIX CANDELA—Oct. 1960, pp. 353-372 


Complementing a previous paper, a set of general 
formulas is presented for reinforced hyperbolic para- 
boloidical shells. These are those giving the membrane 
stresses in a shell loaded with its own weight but dis- 
eed in an arbitrary position in space. The better known 
formulas for a hyperbolic paraboloidical shell with its z 
axis vertical can be obtained as a special case of the 
general formulas. A numerical example of a groined 
vault on a square plan is also presented. 


BUILDING FOR ECONOMY WITH 


HYPERBOLIC PARABOLOIDS.....................------ 57-17 


GORDON MADSEN and DUTTON BIGGS— 
Oct. 1960, 373-384 
Designed for multiple use of moving forms, a hyperbolic 
raboloid umbrella roof proved extremely economica 
for a shopping center in Minneapolis. Construction 
methods are described, as well as structural design fea- 
tures. 


HYPERBOLIC PARABOLOIDAL UMBRELLA 
SHELLS UNDER VERTICAL LOADS.................- 57-18 


HOWARD P. HARRENSTIEN—Oct. 1960, pp. 


385-402 


Tests were 


perce on two reinforced concrete 
hyperbolic para 


loidal umbrella-shells. The shells were 
load at various selected points 
resulting strains were observed, Stresses correspond- 
ing to these strains were determined, and the results are 
presented in the form of stress contours for each of nine 
selected load points. Superposition methods are present 
which will predict the final stresses in an appropriate 
umbrella shell when it is subjected to any vertical loading 
provided the stresses remain within the’ proportional limit, 


and provided that deflections are small. 


_ SHELL AT DENVER—HYPERBOLOIDAL 
STRUCTURE OF WIDE SPAN...........---------------- 5 


ANTON TEDESKO—Oct. 1960, pp. 403-412 


A free spanning reinforced concrete shell gives an 
attractive shape to an exhibit poate for a Denver de- 
rtment store. The roof is made of four hyperbolic para- 
Eatoidol surfaces and is supported through nigel Ringe: en 
P 


buttresses in the four corners of a rectangle, 1 
this paper de- 


f 28 ft. 
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EXPERIMENTS WITH THIN-SHELL 
STRUCTURAL MODELS.......02.o eee 57-20 


J. L. WALING and LONGIN B. GRESZCZUK 
—Oct. 1960, pp. 413-432 


A new method of forming hyperbolic paraboloid con- 
crete shell structures is presented. e method, which de- 
pends on the special geometric characteristics of the 

yperbolic paraboloid, makes use of wire supported 

Styrofoam with its high strength to weight ratio as a tem- 
porary shell material to support the permanent shell ma- 
terial during curing. e Styrofoam thus serves tem- 
porarily as a structural material in lieu of extensive form- 
work and remains as insulation and vapor barrier through- 
out the life of the structure. 


Experiments which led to the proposed construction 
procedure made use of space models, table sized con- 
struction models, and a laboratory construction model. 
Results of the model studies indicate possibilities of success 
with full scale constructions using the proposed materials 
and construction procedure. 

Shells composed of skewed hyperbolic paraboloidal 
elements to form spherical and barrel type shapes are 
introduced for further study. 


DETERMINATION OF MEMBRANE STRESSES 
IN ELLIPTIC PARABOLOIDS USING 
POLYNOMIALS... -....-.--...-2-----n--cec-ececeseneneecenenen 57-21 


L. FISCHER—Oct. 1960, pp. 433-442 


A mathematically simple method for determining the 
membrane stresses in an elliptic paraboloid is given. The 
differential equations of peierict are solved by the 
introduction of a polynomial representing the stress func- 
tion, the coefficients of which are easily determined. The 
membrane stresses are then readily found as derivatives 
of the stress function. A numerical example illustrates 
the use of this method. 


RESISTANCE TO SHEAR OF REINFORCED 
CONCRETE BEAMS. PART 3—BEAMS 
WITH BENT-UP BARS...............--------------------+---- 57-22 


A.M. NEVILLE and J. TAUB—Oct. 1960, pp. 
443-464 


The fallacy of the truss analogy in the design of web 
reinforcement consisting of bent-up bars is iscussed. It is 
shown that after the bent-up bars have yielded, a redis- 
tribution of internal forces takes place and the beam can 
take a considerable increase in load before failure occurs. 

The spacing of bent-up bars is discussed, and for full 
protection from shear failure a limiting value of 2d (1 —_k), 
measured along the axis of the beam, is suggested. e 
influence of the cross-sectional area of bent-up bars and 
the contribution of beom elements to its shear resistance are 
studied. 

From tests on beams subjected to uniformly distributed and 
nonsymmetrical loads, it is concluded that the provision of 
bent-up bars in zones of maximum shear only is inadequate. 
The influence on shear strength of anchorage and cutoff of 
the tension steel are mentioned. 


DESIGN CRITERIA FOR REINFORCED 
COLUMNS UNDER AXIAL LOAD AND 
BIAXIAL BENDING. .................-------------------0---02-+ 57-23 


BORIS. BRESLER—Nov. 1960, pp. 481-490 


Several design criteria for columns subjected to com- 

ression combined with biaxial bending are discussed. 
The approximate load carrying capacity is defined in 
terms of easily determined parameters without the cumber- 
some trial and error procedures. 
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CORROSION OF PRESTRESSED 
WIRE IN CONCRETE...................-----------c-seeee0-0-+ 57-24 


G. E. MONFORE and G. J. WERBECK—Nov. 
1960, pp. 491-516 


After a brief review of the various types of corrosion, 
the few corrosion failures which have occurred in pre- 
stressed wire in concrete are discussed. The failure in the 
Regina, Sask., Canada, water supply line is examined in 
detail.. A summary of the laboratory investigations of 
corrosion of prestressed wire in concrete that have been 
reported in the literature is followed by an account of the 
studies carried out in the laboratories of the Portland 
Cement Association. These latter studies included tests of 
the effects on corrosion of such factors as type of cement, 
type of wire, wire stress, addition of calcium chloride, cur- 
ing conditions, storage conditions, and voids in the concrete 
odidcest to the wires. Many of the tests were evaluated 
by determination of the reduction in tensile strength of the 
wires. Field and laboratory observations indicate clearly 
that calcium chloride in concrete may lead to serious cor- 
rosion of prestressing steel. Because of this hazard, it is 
recommended that calcium chloride not be used in pre- 
stressed concrete. 


RESISTANCE TO SHEAR OF REINFORCED 
CONCRETE BEAMS. PART 4—BEHAVIOR 

OF BEAMS WITH DIFFERENT TYPES 

OF WEB REINFORCEMENT... 57-25 


A. M. NEVILLE and J. TAUB—Nov. 1960, 
pp. 517-532 


A comparison of beams with different types of web rein- 
forcement shows that bars inclined at 45 deg to the axis 
of the beam are most effective in resisting the diagonal 
tension stresses. To offer full protection from shear, how- 
ever, the use of vertical stirrups and bent-up bars com- 
bined is preferable. The alternative of orthogonal web 
reinforcement, consisting of vertical stirrups and horizontal 
bars at, and possibly also below, the neutral axis, is dis- 
cussed and exparimental data are presented. 


MONOLITHIC CAST-IN-PLACE 
CONCRETE PIPE... gw ee ee 57-26 


L. H. KRISTOF—Nov. 1960, pp. 533-548 


The development and use of monolithic cast-in-place 
concrete pipe is discussed, including the merits of this type 
of water carrying conduit. The various factors that should 
be considered in evaluating the practicability of the use 
of this type of conduit are outlined. eneral summary 
is made of advantages and limitations of different con- 
struction methods. 


SIMPLIFYING ULTIMATE FLEXURAL 
THEORY BY MAXIMIZING THE MOMENT 
OF THE STRESS BLOCK... 57-27 


LYLE E. YOUNG—Nov. 1960, pp. 549-556 


A method of simplifying ultimate flexural analysis is 
described. The stress eet is defined by a eaitcel of 
maximizing the moment of the stress block about the neutral 
axis. Three separate stress functions are used to describe 
the stress in the concrete. The calculated type of failure 
and the ultimate moment are compared with results of 
reinforced concrete beam tests. 


REACTIVITY OF ULTRAFINE POWDERS 
PRODUCED FROM SILICEOUS ROCKS... 57-28 


K. M. ALEXANDER—Nov. 1960, pp. 557-570 


Siliceous materials such as quartz and basic or devitrified 
volcanic rocks, which are not likely sources of active 


pozzolan, become highly reactive when ground to ultra- 
fine powders. If pal is sufficiently prolonged an 
upper limit of activity is attained, beyond which continued 
increase in surface area does not produce any further 
general increase in pozzolanic reactivity. With widely | 
differing types of siliceous material the upper limit 
pozzolanic reactivity attained at very high surface areas 
tends to be the same in all cases, regardless of whether 
the mineral powders would be classed as pozzolanic, 
weakly pozzolanic, or nonpozzolanic when ground to the 
usual fineness specified for pozzolans. These observations 
can be explained by the presence of a disturbed layer of 
highly reactive material which is formed on the surface of 
siliceous mineral particles as a result of prolonged grind- 
ing. 


TENTATIVE RECOMMENDATIONS FOR 
DESIGN OF COMPOSITE BEAMS AND 
GIRDERS FOR BUILDINGS... 57-29 


ACI-ASCE COMMITTEE 333—Dec. 1960, 
pp. 609-628 


ACI-ASCE Committee 333 was organized in 1956 to — 
prepare recommendations for the design and construction — 
of structures composed of prefabricated ms combin 
with cast-in-place slabs. After a review of the existing 
information and practices, the committee has channeled one 
part of its activities toward preparation of recommenda- 
tions for the design of composite beams and girders for 
buildings. The results of this work are reported herein. 
The committee expects to prepare further reports after 
the completion of research investigations now in progress. 


The progress report is written in two parts. Tentative 
design recommendations are presented in the first part. — 
The second part contains explanations of the provisions of — 
the design recommendations. 


CONGRETE AND CONCRETE MATERIALS 
FOR GLEN CANYON DAMN... 57-30 


WALTER H. PRICE, L. P. WITTE, and L. C. 
PORTER—Dec. 1960, pp. 629-648 


Considerations involved in the preparation of specifi- 
cations for aggregates, cement, and pozzolans for Glen 
Canyon Dam, which will be 710 ft high and contain about — 
5,000,000 cu yd of concrete, are discussed. Investigations 
which led to the selection of materials and the decision to — 
remove soft, undesirable particles from the aggregates by 

eavy media processing are described. The aggregate 
processing plant, batching and mixing plant, and trans- 
a and handling of the concrete are briefly de- 
scribed. 


EFFECT OF DRAPED REINFORCEMENT 
ON BEHAVIOR OF PRESTRESSED 
CONCRETE BEAMS 


JAMES G. MacGREGOR, METE A. SOZEN, 
pe CHESTER P. SIESS—Dec. 1960, pp. 649- 


Tests on 19 simply supported pretensioned concrete — 
beams with draped prestressed reinforcement are de- 
scribed and compared with the results of tests of similar 
beams with straight prestressed reinforcement. @ prin- 
cipal variables included: concrete strength, steel percent- 
age, rede of shear span, and the angle and type of drape 
profile. eb reinforcement was used in only five beams. 


In general, it was concluded that draping the longi- 
tudinal wires did not increase either the inclined cracking 
load or the shear strength of the prestressed concrete 
beams tested. Instead, the trend of the test results indi- 
cated a reduction in both the inclined cracking load and the 
ultimate strength of the beams with draped wires. 
comparison of the behavior of beams with draped and 
straight wires showed that the detrimental effect of the — 
drape on “shear” strength could be ascribed to the earlier 
formation of flexural cracks in regions of combined bending 
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and shear and the consequent earlier development of in- 
clined cracks. For extreme combinations of the critical 
variables, an inclined crack occurred prior to the forma- 
tion of flexural cracks in its vicinity, in which case draping 
the wires caused an increase in strength which could be 
estimated on the basis of an uncracked section analysis. 


The beams with draped reinforcement required more 
web reinforcement to produce a flexural failure than 
similar beams with straight reinforcement. 


STATIC MODULUS OF ELASTICITY OF 


CONCRETE AS AFFECTED BY DENSITY........57-32 


ADRIAN PAUW—Dec. 1960, pp. 679-688 


The elastic modulus of concrete is an important parameter 
in reinforced concrete design and analysis. With the in- 
creased use of lightweight aggregates for structural con- 
crete a better understanding of the relationship between 
weight, strength, and the elastic modulus is needed. In 
this study the static modulus for a large variety of aggre- 
gates and concrete strengths was analyzed and an empiri- 
cal formula was derived which is applicable to both light- 
weight and normal weight structural concretes. he 
formula is in excellent agreement with recognized empirical 
formulas for normal weight concrete. 


RECONSOLIDATION IMPROVES GROUTED 
MASONRY WALL PANELS......................--.---.--- 57-33 


MANLEY W. SAHLBERG—Dec. 1960, pp. 
689-696 


The type of wall described is actually a reinforced 
concrete wall cast between bricks or masonry units which 
act as absorptive forms. It satisfies architects who like 
brick facings and it also satisfies engineers who want to 
use these walls to resist lateral forces induced by earth- 
quakes. 

The test described was started to demonstrate the prac- 
ticability of high lift grouting of cavity masonry walls. 
Some panels were made without vibration, some used 
vibration or tamping, and others utilized vibration and 
revibration. 


ULTIMATE STRENGTH OF REINFORCED 
CONCRETE ARCHES.............-.----------------------0---+ 57-34 


O. P. JAIN—Dec. 1960, pp. 697-714 


As the load on an arch increases gradually, the portion 
of the rib near the section of maximum moment starts show- 
ing plastic deformations which result in an increase o 
horizontal thrust in the arch above that given by the elastic 
theory. This causes a reduction of maximum positive mo- 
‘ment and an increase of maximum negative moment an 
thus the maximum moment in the arch is reduced resulting 
in a greater load bearing capacity of the arch. It is found 
that the actual ultimate strength of two-hinged arches o 
uniform section for various patterns of loading is 50 to 100 
- percent greater than the ultimate strength given by elastic 
theory. A method of calculation is presented which takes 
into account these plastic deformations. Complete agree- 
ment is found between the theoretical and test results. 
- Although the calculations refer only to a single concen- 
_ trated load on the arch, the same approach can be appli 
to find the ultimate strength for other loading patterns 


(including dead load). 


RESISTANCE TO SHEAR OF REINFORCED 
CONCRETE BEAMS. PART 5— 
ANCHORAGE AND BOND..................----------- 57-35 


J. TAUB and A. M. NEVILLE—Dec. 1960, 
pp. 715-730 


ft is shown that hooks at the ends of plain round bars 
materially increase the load-carrying capacity of a beam 


aX 
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¢ i Means of lessening the destruc- 
tive action of hooks are indicated. Beams with deformed 

rs and vertical stirrups show a considerable resistance 
to slip, so that composite action in.the end parts of the 

eam is well preserved. This is not necessarily so when no 
stirrups are present as in some cases the wedging action 
of the deformations may tend to split the concrete. Bond 
failure is shown not to be a primary cause of failure but 
merely a consequence of the redistribution of internal 
forces following the widening of the diagonal tension 
crack. For this reason the value of the nominal n 
stress at failure depends on the effectiveness of the shear 
reinforcement of the beam, and the use of a fixed per- 
missible bond stress is shown to result in a greatly varying 
factor of safety. 


failing in shear-tension. 


ULTIMATE STRENGTH OF NON- 
RECTANGULAR STRUCTURAL CONCRETE 
MEMBERS 55 occ yccpress codec pecs sees accep Re 57-36 


ALAN H. MATTOCK and LADISLAV B. 
KRIZ— Jan. 1961, pp. 737-766 


Test data are presented which demonstrate the applica- 
bility to nonrectangular structural concrete members o 
fundamental plasticity concepts deduced from tests of 
rectangular structural concrete members. 


Flexural tests are reported of symmetrical beams with 
triangular-shaped concrete compression zones, and o 
unsymmetric T-beams. 


The behavior of the beams tested, and in particular their 
ultimate strength, is compared with the behavior and ulti- 
mate strength predicted by two theories derived from 
previous tests of rectangular members. One of the two 
theories considered is of a general nature and is intended 
primarily for research purposes, the other is based on an 
equivalent rectangular stress distribution and is suitable 
for practical design. 


INVESTIGATION OF COMPRESSIVE 
STRENGTH OF MOLDED CYLINDERS 
AND DRILLED CORES OF CONCRETE............ 57-37 


BRYANT MATHER and WILLIAM O. TYNES 
—Jan. 1961, pp. 767-778 


This work was done to obtain information on methods 
being used to estimate the 28-day compressive strength of 
concrete. Its primary purpose was to determine the rela- 
tion between the 28-day compressive strength of 6 x 12-in. 
cylinders molded from samples of concrete mixtures from 
which aggregate larger than 114 in. had been removed, 
and that of 6-, 8-, and 10-in. diameter cores drilled from 
test structures and containing aggregate gra to 3-in. 
or 6-in. size. A secondary purpose of the study was to 
determine the strength relations of 6x 12-in. concrete 
cylinders cured in the field and comparable cylinders 
cured in the laboratory under standard conditions. 


The results suggest that estimates of the 98-day com- 
pressive strength of concrete containing 3- or 6-in. aggre- 
gate will not be significantly different whether based on 
results of compressive strength tests of similarly cured 
6x 19-in. cylinders of the same concrete wet-screen 
over a 1}%-in. sieve, or on results of tests of 6-, 8-, or 10- 
in. diameter cores drilled from the structure and having a 
height equal to twice the diameter. e results suggest, 
however, that the smaller the core diameter, the larger the 
number of test cores should be to yield results of a given 
precision. It is indicated that cores should be more than 
11 in. in diameter to give as precise an estimate of strength 
as that given by an equal number of 6 x 12-in. cylinders. 
As has been indicated by many previous studies, compari- 
son of the field-cured and standard-cured cylinders showed 
that concrete cured at lower temperatures has a lower 
compressive strength than concrete cured under standard 


conditions. 
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FREEZING AND THAWING TESTS OF 
LIGHTWEIGHT AGGREGATE CONCRETE.......57-38 


PAUL KLIEGER and J. A. HANSON—Jan. 
1961, pp. 779-796 


Nine lightweight aggregates and one natural sand and 

ravel aggregate were used in concretes subjected to 
aboratory freezing and thawing tests and, in some cases, 
to tests for resistance to deicer scaling. Concretes were 
prepared at two levels of compressive strength: 3000 psi 
and 4500 psi at 28 days. Both non-air-entrained and air- 
entrained concretes were prepared, using the aggregates 
in an air-dried condition and in a 24-hr saturated condi- 
tion. 


The results of these tests indicate the necessity for pro- 
viding intentionally entrained air to attain a high level of 
durability, the importance of moisture content of aggre- 
gate, and the influence of strength level, i.e., water- 
cement ratio, on the durability. The results point to the 
desirability of evaluating a lightweight aggregate by 
means of laboratory freezing and thawing tests of air- 
entrained concrete made with the aggregate, as is gen- 
erally done for normal weight aggregate. 


11-YEAR STUDY OF CONCRETE STAVE 
SILO DURABILITY _.................--------22--------e ee 57-39 


RESEARCH SUBCOMMITTEE, ACI COM- 
MITTEE 714—Jan. 1961, pp. 797-812 


In 1940, ACI Committee 714 set up_a research program 
to test the adequacy of a proposed ACI standard, ““Recom- 
mended Practice for the Construction of Concrete Farm 
Silos." The test consisted of four silos erected on the Ohio 
Agricultural Experiment Station at Wooster, Ohio. Each 
of the silos contained dry-tamped and wet-cast staves made 
from concrete mixes containing three grades of aggregate, 
three levels of cement content, and two types of cement. 
In addition to these variables, the interiors of two of the 
silos were coated with a portland cement ‘wash-coat"’ 
while the other two were left uncoated. The silos were 
used for storing silage under conditions similar to those 
found in average farm service. 


Periodic visual observations of the conditions of the 
staves were made during the 11-year test period. Flexural 
strength and absorption tests of the staves, performed on 
unexposed staves near the start of the project and also on 
11-year old staves removed from the silos, showed good 
correlation with the visual results. The study showed that 
to obtain the desired low absorption and high strength 
values, silo staves must be made from concrete containing 
1 aggregate and moderately high cement content. 

roper application of a portland cement wash coat will 
substantially increase the service life of a quality concrete 
stave silo. 


The tests specified for concrete staves in ACI 714-46 
are good yardsticks for measuring the durability of con- 
crete silos in service; however, results of this study indicate 
that a more restrictive current standard would result in 
prolonged life of the staves under service conditions. 


GRAVEL BENEFICIATION IN MICHIGAN... 57-40 


FRANK E. LEGG, JR. and WILLIAM W. Mc- 
LAUGHLIN—Jan. 1961, pp. 813-826 


Michigan natural gravel is now competing with imported 
high quality coarse aggregates intended for concrete 
subject to severe winter exposure, as a result of installa- 
tion of various types of beneficiation plants. Thus, local 
deposits are being utilized, after upgrading, without 
sacrifice of concrete quality. This development was 
preeeted in large measure by the decision of the Michigan 

tate Highway Department that aggregate quality stand- 

rds would not be relaxed despite the greatly increased 

lemand of the accelerated highway construction pro- 
gram. 


Many of Michigan's lower peninsula glacial gravels 
have been found particularly amenable to upgrading by 
jeavy media separation, although commercial installations 
of elastic fractionation, jigs, and soft particle disintegra- 
tors are being tried. At present, 14 Gineliciction plants 
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are operating in the state. Laboratory concrete freeze- 
thaw evaluations of the effectiveness of several of the 
plarts are presented together with observations on 
routine field inspection. Cause is advised against un- — 
due optimism of one beneficiation process as opposed to 
another for all deposits—tailoring of the particular process 
to the needs of each aggregate source, together with 
consideration of economics involved, seems the wiser 
course of action. 


THE STRUCTURAL MEMBRANE 


KOLBJORN SAETHER—Jan. 1961, pp. 827- 
850 


Even though ideal from a structural point of view, elastic 
membranes have been almost excluded from the structural 


~ field due to the complexity of mathematical work involved. 


Structural membranes, however, which are close to identi- 
cal in appearance and structural behavior, permit the 
use of only elementary mathematics for defining the shape 
and analyzing the stresses within its surface. The basic 
theory of funicular shapes and the transformation of these 
into structural membranes is shown. 


Savings on materials typical for all thin shell structures, 
together with ease of design and construction, are some 
of the advantages promised by structural membranes. 


PRECAST GRID-WALL FOR 
BANQUE LAMBERT... 57-42 


MATTHYS P. LEVY—Feb. 1961, pp. 865-874 


A discussion of the design and construction procedure 
for a grid-wall consisting of closely spaced precast con- 
crete columns. The merit of placing a hinge at midheight 
between floors is compared to the difficulties encountered 
in making a moment connection at the floor level. Examples 
are given of the present trend in the design of grid-walls. 
The cost of a grid-wall is compared to the cost of a con- 
ventional curtain wall with separate structural columns, 
and factors affecting cost are evaluated. 


RECTANGULAR CONCRETE STRESS | 
DISTRIBUTION IN ULTIMATE ; 
STRENGTH DESIGN 57-43 


ALAN H. MATTOCK, LADISLAV B. KRIZ, 
and EIVIND HOGNESTAD—Feb. 1961, pp. 
75- 


An ultimate strength design theory of broad applica- 
bility is developed, based on an equivalent rectangular 
stress distribution in the concrete compression zone and i 

eneral accord with the Appendix to the 1956 ACI 
vilding Code. The theory is characterized by simplicity 
without significant loss of accuracy. 

The proposed method of ultimate strength design 
applied to a wide variety of structural concrete beams ani 
columns, subject to various combinations of bending a 
axial load. Calculated ultimate strengths are compared 
with experimentally determined ultimate strengths for q 

ni 
4 


pin range of variables, and an excellent agreeme 
results. 


It is concluded that the proposed extension of the rec- 
tangular stress distribution theory permits prediction wit 
sufficient accuracy of the ultimate strength in bending and 
compression of all types of structural concrete sections 
likely to be encountered in structural design practice, in- 
cluding odd-shaped sections and other unusual cases. _ 


CREEP OF PRESTRESSED 1 
CONCRETE BEAMS 57-44 


W. S. COTTINGHAM, P. G. FLUCK, and 
G. W. WASHA—Feb. 1961, pp. 929-936 


Presents test results obtained during 7 years of sustained 
loading of six prestressed concrete beams. Each beam 
was end-supported over a 20-ft span and uniformly loaded. — 


i 


; 
; 
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Two beams were loaded to full design load, two were 


loaded to % design load, and two were loaded to 4 
design load. Creep deflections and creep strains measured 
during the 7 year loading period are reported. Deflection 
and strain recoveries due to removal of the loads and for 
64 days after load removal as well as the final failure 
loads for the beams are reported. 


PRESTRESSED PRECAST ARCHES 


FOR INDUSTRIAL ROOF..................................57-45 


E.R. CANCIO and A. HERRERA—Feb. 1961, 


pp. 937-946 


Describes the structural design of an industrial building 
in Havana, Cuba, to meet special requirements. Several 
solutions were considered but the one selected consisted 
of prestressed joists and tied arches having spans up to 102 
ft 6 in. Prefabrication was used to a large extent. Unit 
costs are also given. 


‘RHEOLOGICAL BEHAVIOR OF HARDENED 


CEMENT PASTE UNDER LOW STRESSES... 57-46 


JOSEPH GLUCKLICH and ORI ISHAI—feb. 
1961, pp. 947-964 


Rheological experiments determined the complete 
theological model of hardened cement paste. It is shown 
that for a W/C ratio of 0.32 and air-sealed material the 
model consists of: (a) a Hookean spring; (b) three Kelvin 
elements, of different parameters, in series; (c) a nonre- 
versible Kelvin element; (d) an element comprising a dash- 
pot, representing deformation due to microcracking. All 
these elements are connected in series. Elements (a) 


_and (b) represent reversible deformation, while (c) repre- 


sents a nonreversible deformation and (d) a small defor- 


mation reversible up to a few hours after loading and non- 


reversible thereafter. It is suggested that the deforma- 
tional response of the material to load is dependent on 
hygrometric conditions to such a degree as to make the 


resulting quantitative differences seem like differences of 
quality. The various rheological parameters were de- 
termined. 


ULTIMATE STRENGTH OF A FOLDED 
PLATE STRUCTURE..................--.------------------------- 57-47 


GREGORY P. CHACOS and JOHN B. 
SCALZ|I—Feb. 1961, pp. 965-972 


Objectives of this investigation were to determine the 


behavior of the folded plate structure as a simple beam 


with an irregular cross section and to verify the ultimate 
moment capacity by the rectangular stress block method. 
For this type of structure the ultimate collapse load agreed 


~ with the theoretical load within 1.8 percent. 


FORMWORK FOR CONCRETE.................-..-.--- 57-48 


ACI COMMITTEE 622—Mar. 1961, pp. 


993-1040 


Part 1 of this report discusses present practice, form- 
work problems, and the need for improved formwork 
practice to promote safety, uniformity, and economy in 
this important phase of concrete construction; Part 2 is a 
general discussion of fesponseriy of the engineer or 
architect and what information (other than that covered 
by Part 3) should be provided in his plans and specifica- 
tions; and Part 3 consists of suggested requirements for 
formwork practice. 

In Part 3 Chapters 1, 2, and 3 cover general provisions, 
minimum design requirements, loads and allowable unit 
stresses, construction requirements, and form materials 


‘applicable to formwork for the great majority of projects 


_ involving concrete; ‘ 
"concrete structures and special methods of construction. 


Chapters 4 and 5 deal with special 
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It is believed these suggested formwork practices will be 
found helpful and suitable for a wide variety of concrete 
structures. 


WORK OF THE EUROPEAN 
CONCRETE COMMITTEE... 57-49 


FRANCO LEVI—Mar. 1961, pp. 1041-1070 


Summarizes recommendations approved by the Comite 
Europeen du Beton (CEB) since its organization in 1953. 
Among the recommendations reviewed are those on ulti- 
mate strength design, T-beams, buckling, cracking, defor- 
mation, shearing stress, safety factors, and notation. A 
brief account of planned activities of CEB is also presented. 


INVESTIGATION OF BOND IN BEAM 
AND PULL-OUT SPECIMENS WITH HIGH- 
YIELD-STRENGTH DEFORMED BARS..............57-50 


ROBERT G. MATHEY and DAVID WATSTEIN 
—Mar. 1961, pp. 1071-1090 


Bond strengths were determined in 18 beam and 18 
pull-out specimens with deformed reinforcing bars having 
a nominal yield strength of 100,000 psi. The lengths of 
embedment ranged from 7 to 17 in. for #4 bars and from 
7 to 34 in. for #8 bars. The bond strength was found to 
decrease with increases in the length of embedment for a 
bar of a given size. The bond also decreased with an 
increase in the bar diameter for a given length-diameter 
ratio. Bond failures were obtained in all beams con- 
taining #8 bars; with #4 bars, both tensile and bond 
failures were observed. 

The ultimate bond stresses in the pull-out specimens 
agreed in general with the values obtained in beams with 
#4 bars. However, for #8 bars the bond strengths in 
pull-outs were significantly greater than the values ob- 
tained with beams. 

It was found advisable to use either a loaded-end slip 
of 0.01 in. or a free-end slip of 0.002 in. to define “‘critical’” 
bond stresses, depending on which of these slips developed 
first. Bond stresses corresponding to these values of slip 
were sufficiently low to insure that under-reinforced beams 
designed on the basis of these criteria would fail by 
yielding of reinforcement. 


A CASE OF ABNORMALLY SLOW HARD- 
ENING CONCRETE FOR TUNNEL LINING.....57-51 


LEWIS H. TUTHILL, ROBERT F. ADAMS, 
SHELLY N. BAILEY, and RONALD W. 
SMITH—Mar. 1961, pp. 1091-1110 


When job concrete does not set for several days there is 
usually a reason. hen the correct reason is not found, 
the blame may fall where it is undeserved but worse still, 
nothing is learned to prevent a recurrence. This paper 

lescribes such an experience and the related testing 
which shows that one cause of belated hardening, when a 
lignin-base water-reducing admixture is used, is too little 
SOs in the cement. 


STRUCTURAL MODELS EVALUATE 
BEHAVIOR OF CONCRETE DAMS.................. 57-52 


JEROME M. RAPHAEL—Mar. 1961, pp. 
1111-1128 

An unusual arch and buttress dam was proposed as one 
possible design for the 750 x 5000 ft Oroville Dam. A 
plaster-celite, 1:200-scale model was cast in Fiberglas 
molds to duplicate the central portion of the dam. Live 
load tests were performed on the dam, simulating the 
uniformly increasing water pressure by a series of rubber 
bags under stepped pneumatic pressure. The control 
apparatus is described, and the results of the water load 
tests are given. A new method of dead load testing was 
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devised by which the construction stresses as well as the 
dead load stresses of the completed dam could be de- 
termined. Dead load stresses are shown for various stages 
of construction, as well as the stresses under combined live 
and dead loads. The technique for dead load testing 
offers opportunity for checking the stresses in concrete dams 
under various proposed construction programs and shoul 
be especially useful for controlling the construction of the 
overhanging portions of doubly-curved arch dams. 


ULTIMATE STRENGTH OF SQUARE 
COLUMNS UNDER BIAXIALLY 
ECCENTRIC LOADS... oo... eee eee 57-53 


RICHARD W. FURLONG—Mar. 
1129-1140 


The ultimate strength capacity of square columns under 
biaxially eccentric loads is investigated using Whitney's 
equivalent rectangular stress distribution. A description 
of ultimate strength behavior is presented in the form of 
column interaction diagrams at various skew angles of 
eccentricity. 


1961, pp. 


LOAD TESTS OF PATTERNED 
CONCRETE MASONRY WALILS........................57-54 


R. O. HEDSTROM—Apr. 1961, pp. 1265- 
1286 
Laborato 


ressive an 


tests were performed to determine com- 
flexural strengths of concrete block walls 
aid in nine different patterns. Flexural tests were made 
on wall panels subjected to bending across a vertical and 
a horizontal span. Two types of mortar were used. Rein- 
forcing steel was included in some of the walls tested in 
flexure across a horizontal span. The performance of the 
walls laid in the various patterns is compared to that of 
standard running bond. 


WATER-CEMENT RATIO VERSUS 
STRENGTH—ANOTHER LOOK... 57-55 


eee J. GILKEY—Apr. 1961, pp. 1287- 


The water-cement ratio (W/C) pronouncement prob- 
ably marked the most useful and significant advance in the 
history of concrete technology. 


From the beginning, however, there have been dissenters 
who in their tests or research have happened to touc 
areas of unusual gradings or areas that entailed com- 
parisons between mortars and concretes or between neat 
cement pastes and sand-cement mortars. 


Besides the actual dissenters there have been thoughtful 
operators in the area of large-aggregate concrete, used 
regularly in dams, who, recognizing the lack of information 
on possible effects of large aggregates and/or large 
specimens on strength have serious doubts as to whether 
or nor the mass concrete in the structure would develop the 
strength that the W/C relationship has allocated to it. 


With current attention being redirected toward possible 
limitations in the C generalization, now may be the 
time to exhume and pull together scattered pertinent 
evidence that has, bit-by-bit over the years been pre- 
sented, and forthwith become buried in the voluminous 
literature of concrete. The aim is not to discredit the 
water-cement ratio as a useful empiricism but rather to 
oo piteaiion on both its range of applicability and on its 

imitations. 


The paper calls attention to, and discusses briefly, a 
number of the published allegations of invalidity, indicat- 
ing some of the pros and cons brought out in discussions 

thereof. As support for tentative explanations, pertinent 
stress-strain and water-gain data are presented. Final 

a modified, duly restricted and qualified version of a Wie 
versus strength relationship is proposed. 
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PRECAST AND PRESTRESSED ‘ 
FOLDED PLATE SLABS ee eta 


1322 


HARRY H. EDWARDS—Apr. 1961, pp. 1313. 


Prestressed precast folded plate concrete slabs offer 
tremendous potential for widespread use in buildings for ° 


roof, hoor, and wall construction and in highway bridges. — 


A relatively low capital investment in prestressi 
facilities will produce a complete span range of fold 
plate products limited only by the ability to deliver and 
erect. The cost of folded plate structures promises to be 
competitive with other building materials for long spans 
and heavy loads. i 


Prestressed folded plate offers the opportunity of a 
ing the advantages of concrete construction—strength, 
fire resistance, blast resistance, and low maintenance cost 
—into buildings of all price ranges, and in addition, makes 
it economically feasible to design concrete structures in the 
50- to 120-ft span range. 


LOAD-DEFLECTION AND VIBRATION 
CHARACTERISTICS OF A MULTISTORY 
PRECAST CONCRETE BUILDING....................57-57 


JACK R. JANNEY and JOHN F. WISS—Apr. 
1961, pp. 1323-1336 


The load-deflection and vibration characteristics of a 
structure are closely associated. The use of high strength 
concrete in prestressed building elements along with 
composite construction can produce building components 
which have resonant frequencies at various stages of load- 
ing to which the human body is sensitive. Vibrations 
with low amplitude may be sensed easily if the resonant 
frequency of the structure is relatively high. This paper de- 
scribes full scale load and vibration tests conducted on a 
multistory precast building. The degree of composite 
action was determined and found to be much more com- 
plete than normally considered in design. The vibration 
characteristics were determined and are discussed. 


TORSIONAL STRENGTH OF 
PRESTRESSED CONCRETE MEMBERS..............57-58 


PAUL ZIA—Apr. 1961, pp. 1337-1260 


Reported are the results of torsional tests of 68 pre- 
tensioned and plain concrete members consisting of rec- 
tangular, T- and |-sections. Some of the specimens also 
contained web reinforcement in the form of ties. 


For the rectangular and T-sections, the test results com- 
pare closely with the predicted strength by a modification 
of Cowan's failure criterion. Reserding to this criterion, 
which is noted as a close approximation of Mohr’s failure 
theory, the optimum uniform prestress is 70 percent of the 
concrete cylinder strength. Corresponding to this optimum 
value, the torsional strength of a member is increased to 
281 percent of that of the similar plain concrete member 
if the cylinder strength is 6000 psi. [ 


For the I-sections, the tast results exceed considerably. 
the predicted strength. Explanation of this discrepancy 
is offered as being the consequence of stress redistribu- 
tion after the initial cracking. However, it is suggested — 
that the usable strength of such a section be taken as the 
cracking moment, since the cracks due to torsion remain 
open on unloading and thus permanently damage the 
concrete member. 


SHELL CONSTRUCTION—A 
NEW APPROACH. oles ceeeeeeee 57 SD 


WALTER E. RILEY—Apr. 1961 1361-8 
1379 p 7 Pp 


To reduce cost of forming thin shell concrete roofs, an 
economical method of construction is desired. The design 
construction, and load testing of a 15 x 30 ft cylindrical 


test shell using a new approach is described. 
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-FIXED-END MOMENTS IN COLUMNS OF 
ASYMMETRICAL MULTISPAN INTEGRAL 

FRAMES DUE TO LONGITUDINAL 
DISPLACEMENTS qn ease ccc eceeceeeeeee 57-60 


SHU-TIEN LI—Apr. 1961, pp. 1373-1386 


Presents a general method for determining fixed-end 
moments in columns due to thermal changes, shrinkage, 
and rib-shortening of the monolithically continuous girder 
in asymmetrical integral bridge frames having different 
span lengths, column heights, and moments of inertia either 
constant or variable; and hence it is applicable to any 
combination of them in any form. 


UNIVERSAL MATERIAL— 
COSMOPOLITAN SOCIETY................-..------------ 57-61 


JOE W. KELLY—May 1961, pp. 1409-1416 


Joe W. Kelly, professor of civil engineering, University 
of California, Berkeley—retiring president of ACI—dis- 
cusses the uniqueness of concrete pointing out that the 
best years of this most widely used material are still ahead, 
but if we are to advance successfully we will need both 
domestic and international cooperation. 


FIRE RESISTANCE OF PRESTRESSED 
ONCRETE BEAMS......2 oa o.2.2-- son. --neennoenee 57-62 


L. A. ASHTON and S. C. C. BATE—May 
1961, 1417-1440 


Presents the results of an investigation of the fire re- 
sistance of prestressed concrete beams with post-ten- 
sioned cables, which was carried out by the Joint Fire 
Research Organization, Boreham Wood Hertfordshire, 
England, with the cooperation of the Building Research 
Station. 

The main object of the investigation was to obtain 
information on the design of beams for buildings of high 
fire risk, such as large warehouses, where a fire resistance 
of 4 hr would be required for structural elements. 


It is shown. that, for normal forms of composite pre- 
stressed concrete given to the prestressing steel. For 
hard-drawn steel wire, a cover to the beams used in 
Foor construction, resistance is governed by the protection 
cable of 114 in. of concrete is sufficient to give a fire re- 
sistance-of 1 hr; for longer periods of fire resistance, sec- 
ondary reinforcement is necessary to hold the concrete 
cover in place, and a cover of 4 in. gives a fire resistance 
of 4 hr. By further increasing the concrete cover, fire re- 
_ sistance of up to 6 hr may be obtained. 

The results of subsidiary tests to determine the effects of 
load, end-restraint, additional insulation and form o 
section are presented and discussed, and the effects of 
partial damage in fire are also considered. 


_ CONCRETE FOR THE MAMMOTH 
POOL POWER TUNNEL... 57-63 


“NEVILLE S. LONG and THOMAS W. 
'HOWELL—May 1961, pp. 1441-1458 


Construction of the Mammoth Pool Power Tunnel pro- 
vided an excellent opportunity for obtaining concrete at a 
minimum cost with maximum use of local materials. 


The combination of an owner operated aggregate 
plant and a cooperative contractor made possible the 
achievement of minimum cost concrete. Satisfactory 2000 
psi concrete in the tunnel invert was produc rom 
; peoned aggregate using as little as 325 Ib of cement per 
cu yd, 

‘ 


PRESTRESSED CONCRETE BEAMS 
BY ELECTRONIC COMPUTER... 57-64 


Ghaaktts WILSON—May 1961, pp. 1459- 


Describes the analysis and design of prestressed concrete 
bridge members as performed by a small-scale electronic 
computer. Specifically, the member must be a simply 
supported longitudinal highway bridge beam carrying 
standard AASHO trucks. To demonstrate results of pro- 
graming, an illustrative problem is presented showing input 
data, computational effort, and computer results. 


RESPONSE OF CONCRETE SHEAR 
KEYS TO DYNAMIC LOADING... 57-65 


ROBERT J. HANSEN, EDWARD G. NAWY, 
and JAYANT M. SHAH—May 1961, pp. 
1475-1490 


A series of comparative static and dynamic tests on 
three types of concrete shear keys has been completed. 
Results indicate that plain concrete shear keys can with- 
stand stresses as high as 2000 psi, that imposing trans- 
verse compression on the keys raises the ratio of shear to 
compressive strength by about 50 percent in the dynamic 
loading case though by only about 5 percent in the static 
loading case, and that keys indicate much higher shear 
strengths when loaded dynamically than statically. 


CONCRETE PROPERTIES RELEVANT 
TO REACTOR SHIELD BEHAVIOR..................57-66 


Cc. P. THORNE—May 1961, pp. 1491-1508 


Available information on the factors affecting the prop- 
erties of concrete relevant to the determination of the 
stresses in a concrete reactor shield is examined in detail, 
and the need for further investigation of several of these 
properties is noted. Asa result of this examination it is 
possible to state the type of concrete best suited to the 
particular requirements of reactor shielding. The effect of 
partial drying of the shield on the distribution of tempera- 
ture and unrestrained strain is examined theoretically 
and it is shown that the distribution of moisture content in 
the shield is of major importance, 


“LIFTING” HURON TOWERS.........................-.- 57-67 


PHILIP N. YOUTZ—June 1961, pp.. 1537- 
1548 


Describes the architectural design and construction of 
the 12-story Huron Towers in Ann Arbor, Mich. This 
two-tower apartment building was designed for lift slab 
construction. Foundation design, slab design, and lift 
operations are described along with the architectural 


features. 


CAMBER IN PRESTRESSED 
CONCRETE BEAMS...............---------------00------0-0-+ 57-68 


D. E. BRANSON and A. M. OZELL—June 
1961, pp. 1549-1574 


Investigation examined experimentally the initial-plus- 
time-dependent camber deformation in both noncom- 
posite and composite prestressed concrete beams. Meth- 
ods for calculating these deformations relative to certain 
properties of the concrete are presented. Ten noncom- 
posite beams and five composite beams were used in the 
tests. Total camber deformation was found to follow 
closely the prestress level (relative to concrete strength) 
but to be relatively insensitive to different concrete 
strengths and atmospheric conditions. Total camber 
appears to reach its ultimate value relatively early (100 
to 200 days for the test beams) compared to the long-time 
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shrinkage and creep strains that occur. The analytical 
methods set forth for predicting camber deformation in 
both noncomposite and composite beams were found to 
be in gocd agreement with the test results. The nec- 
essary concrete coefficients for the analysis of total camber 
were experimentally determined and are presented here 
and recommended for design purboses. 


DURABILITY OF CONCRETE 
INS SEA’ WATER: 21>.) 2a, 57-69 


INGE LYSE—June 1961, pp. 1575-1584 


Paper deals with the durability of concrete when ex- 
Posed to freezing and thawing in sea water. Extensive 


experimental investigations have for the past 20 years 
been carried out at the concrete laboratory of Norway’s 
Institute of Technology, Trondheim, and the most important 
results from these investigations are reported here. 


Among the more important results is that freezing and 
thawing in sea water is much more detrimental to the 
durability of the concrete than is the freezing and thaw- 
ing in fresh water. Furthermore, it is shown that the 
amount of entrained air necessary for giving the highest 
resistance of the concrete to frost action in sea water is 
in the range of 10 to 12 percent, which is more than twice 
as large as for concrete in fresh water. 


: V .58 synopses 


_ TENSILE STRENGTH AND DIAGONAL TENSION 
RESISTANCE OF STRUCTURAL LIGHTWEIGHT 
CONCRETE .. . 58-1 


J. A. HANSON— July 1961, pp. 1-40 


Describes the tests employed and the results obtained in an 
extension of a previous study of diagonal tension resistance 
reported by the author. This extension of the original pro- 
gram involves lightweight concrete beams of longer span 
and lower steel percentages. An important conclusion, 
that diagonal cracking load should be considered as the 
ultimate load for non-web-reinforced beams, has been 
confirmed. 

A large number of 6 x 12-in. cylinders from the beam 

'concretes were broken by the “‘split-cylinder’’ tension test. 
Good correlation was established between this indirect 
tension measurement and the shear resistance of the beams 
at diagonal cracking. This correlation shows that the 
diagonal tension resistance of lightweight concrete varies 

_ from approximately 60 percent of that of the similar normal 
weight concrete to nearly 100 percent, depending on the 
particular lightweight aggregates used. 

Proposed ultimate load design recommendations are 
made for structural lightweight concrete. These are in 
general accord with the recommendations of the ACI- 
ASCE Committee 326 on shear and diagonal tension for 
normal weight concrete. It has been found that diagonal 
tension strength of the lightweight concretes is affected by 
the same variables as affect the resistance of normal weight 
concrete. The difference between the two types of ma- 

- terials is one of magnitude of diagonal tension resistance 
and not of fundamental difference in behavior. 

The proposed design recommendations also provide for 
the fundamental differences in tensile resistance that exist 
between the various lightweight aggregates. A combi- 
nation of compressive strength and split-cylinder tension 
testing provides a convenient and safe measure of the 

~ ultimate diagonal tension resistance to be associated with 
each of the various aggregates. 


“PRESTRESSED AND PRECAST CONCRETE 


BUILDING AT BOEING PLANT... .58-2 


ARTHUR R. ANDERSON and A. T. WAIDE- 
~LICH—July 1961, pp. 41-58 


Describes the salient design and construction features 
of a two-story precast and prestressed concrete building 
at the Developmental Center of the Boeing Airplane Co., 
Seattle, Wash. The floor area was more than 500,000 sq 
_ ft, which was cast, erected, and completed in about 14 
months. The story heights are 25 ft each. The column spacing 
is 60 x 40 ft on the second story and 30 x 40 ft on the first 
ae so that the column lengths are alternately 50 and 

5 ft. 

Details and construction procedures were used which 

developed full continuity at all joints of the precast mem- 
bers and also achieved load-carrying participation of the 
~ roof deck and second floor slab. 
: The majority of the precast and prestressed members 
_ were fabricated on the site, including end-supported pre- 
stressed lightweight concrete wall panels as high as 20 ft 
and spanning a maximum of 40 ft. 


‘PROPERTIES OF AN EXPANSIVE CEMENT 
FOR CHEMICAL PRESTRESSING............. ...... 58-3 


ALEXANDER KLEIN, TSEVI KARBY, and 
_ MILOS POLIVKA—July 1961, pp. 59-82 


of Expansion characteristics and compressive strengths were 
_ determined for concretes containing expansive cement to 
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evaluate the factors relating to control of the expansive 
reaction. The expansive cement consists of a portland 
cement component and a calcium-sulfoaluminate anhydrite 
component. The factors influencing the magnitude and rate 
of the expansive reaction include: chemical composition of 
the components, fineness of the sulfoaluminate component, 
proportions of the two components in the total cementing 
material, ratio of water to total cementing material, rich- 
ness of mix, conditions of curing, and degree of restraint. 

In this investigation, the chemical composition of the 
components and the fineness of the sulfoaluminate com- 
ponent were kept essentially constant, and other factors 
influencing magnitude and rate of expansion were varied. 

For this study, restraint in all cases was provided by 
external steel mechanisms, in some cases restraint being 
uniaxial, and in other cases biaxial. In the absence of 
restraint, concretes exhibited free expansions up to 6 
percent or more. 

The properties of the concretes reported herein indicate 
that certain of the expansive cements tested are suitable 
for structural work and can effectively be employed in the 
manufacture of chemically prestressed members under con- 
ditions of external restraint. It was established that with 
proper mix proportioning and curing, with compositions, 
proportions, and fineness of components fixed, it is possible 
to produce concretes having desired predetermined char- °* 
acteristics within a practical range. 


DESIGN CONSTANTS FOR INTERIOR 


CYLINDRICAL CONCRETE SHELLS .58-4 


A. L. PARME and H. W. CONNER—July 
1961, pp. 83-106 


To increase confidence in the use of the beam method 
for the analysis of interior cylindrical shells and also 
provide data for those cases in which the beam method is 
not applicable, design constants for interior cylindrical 
shells based on the shell theory are presented. These 
constants enable the ready evaluation of the internal 
forces in shells by a few simple multiplications. In addition 
studies on the effect of the geometry of the shell on the 
longitudinal distribution of stresses are included. A dis- 
cussion of the effect of continuity enlarges the applicability 
of the design constants. 


APPLICATION OF THE GENERAL THEORY 


OF SHELLS... et ne On S 


RICHARD R. BRADSHAW, Aug. 1961, pp. 
129-148 


General differential equations of a shell are presented 
with a method of solution for same. The bending and 
twisting moment terms are included. The boundary con- 
ditions are considered in the solution. The shell has no 
ribs or hinges. Also, a more rational approach to buckling 
of concrete shells is presented with consideration being 
given to large deflection theory of buckling and plasticity 
effects. The construction and behavior of the shell are 
discussed. 


FATIGUE PROPERTIES OF LIGHTWEIGHT 
AGGREGATE CONCRETE. 


WARREN H. GRAY, JOHN F. McLAUGH- 
LIN, and JOHN D. ANTRIM—Aug. 1961, 
pp. 149-162 

Fatigue tests were conducted on two different light- 
weight aggregate concretes, one proportioned for a hig 


strength and the other for a low strength. Specimens of 
approximately the same age were tested at stress levels of 
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40, 50, 60, 70, and 80 percent of the ultimate static com- 
pressive strength of the respective mixes. Within the limits 
of the investigation, the fatigue behavior of high strength 
lightweight concrete was similar to that of low strength 
lightweight concrete. In addition, the fatigue behavior of 
the lightweight aggregate concrete appears to be similar 
to that found for a normal weight concrete in a previous 
study. 


COMPARISON OF FOUR DIFFERENT 
METHODS OF DETERMINING 
DRYING SHRINKAGE OF CONCRETE 


MASONRY UNITS 58-7 


J. O. BRYSON and D. WATSTEIN—Aug. 
1961, pp. 163-184 


Four different procedures for determining the drying 
shrinkage of concrete masonry units were compared to 
determine their suitability as possible standard test methods. 
The test procedures differed mainly by the conditions under 
which the specimens were dried and were designated 
RT-50 (73 F and 50 percent relative humidity), RT-30 
(73 F and 30 percent relative humidity), Modified British 
(122 F and 17 percent relative humidity), and Rapid (220- 
235 F). In addition to varying the drying conditions, the 
size and shape of test specimens were also varied. The 
drying-shrinkage test was performed using all four pro- 
cedures on both autoclaved and low-pressure steam cured 
block of sand and gravel, cinders, expanded slag, ex- 
panded shale, and pumice aggregates. 


SUPPORTING STRUCTURE FOR RETRACTABLE 
ROOF OF THE PITTSBURGH 


PUBLIC AUDITORIUM... .... 58-8 


EDWARD COHEN and H. REY HELVENS- 
TON—Aug. 1961, pp. 185-202 


Paper describes concrete supporting structure, design 
conditions, construction of the ring girder and podium, 
foundation, abutments and anchorages, and the concrete 
requirements. Unique feature of the auditorium is its vast 
retractable roof which is mounted on a circular reinforced 
concrete ring girder 34 ft above the arena floor. All con- 
crete has been placed and the Auditorium is scheduled 
for completion late in September 1961. 


CHARACTERISTICS OF SORPTION 
AND EXPANSION ISOTHERMS OF 


REACTIVE LIMESTONE AGGREGATES 58-9 


R. F. FELDMAN and P. J. SEREDA—Aug. 
1961, pp. 203-214 


Characteristic differences have been detected in the 
sorption and expansion isotherms of alkali-treated and 
untreated reactive limestone aggregate; these results are 
compared with those obtained from Vycor glass under 
similar conditions. It is concluded that the evidence estab- 
lishes the’ presence, within the pores of the aggregate, 
of trace amounts of a material that causes expansion when 
water is made available to it and that the mechanism of 
expansion is similar to the alkali-silica complex formed in 
the pores of Vycor glass although the composition of the 
materials in the two cases may be different. 


PLASTIC STRAIN IN PRESTRESSED CONCRETE 
BEAMS UNDER SUSTAINED LOAD 58-10 


JOHN N. CERNICA and M. JEAN CHARIG- 
NON—Aug. 1961, pp. 215-999 
Fourteen concrete beams were loaded under sustained 


load at the third-points for 1 year. The beams were 
identical except for the type of coarse aggregate. All 14 


1961 SYNOPSES V.58 } 


were loaded with a load equal to 45 percent of the 
average ultimate of six beams tested under stort-time static 
load. Strain was measured at the center of the bea 
(a section of pure bending) at four different depths of the 
beam, viz., top, upper third, lower third, and bottom. The 
results show that under sustained loading the time-rate of 
plastic compressive strain in the concrete is initially rapid 
and then gradually decreases in both the slag and lime- 
stone beams. Furthermore, at the end of 1 year, the plastic 
compressive strain was a little over twice the elastic strain 
as measured by SR-4 strain gages. 


TESTS OF RIGID FRAME BRIDGE MODEL 


TO ULTIMATE LOAD 58-11 


D. H. PLETTA, ARPAD A. PAP, and CHING- 
SHENG WU—Aug. 1961, pp. 223-242 


A one-tenth scale model of an existing skewed rein- 
forced concrete rigid frame bridge was constructed and 
tested both within the elastic range and up to initial crack- 
ing in the concrete and then to ultimate load. The model 
was fabricated of reinforced concrete using Vg in. deformed 
reinforcing. A total of 57 SR-4 rosette gages were used 
to measure strains on the surface of the concrete at selected 
positions. Additional 108 SR-4 gages were fastened to the 
steel reinforcing. Deflections wera measured at 11 points 


of the deck, and horizontal reactions determined by - 


suitable dynamometers. 

Part of the strain data was converted to unit stress for 
several loadings. Concentrated loadings located at or 
near the center of the deck produced large local strains, 
especially in tension. The model was essentially elastic 
up to about one-third ultimate load and failed in the 


abutment at the knee. 7 

, 
MASONIC HOME AND SCHOOL CHAPEL } 
IN. FORT. WORTH, TEXAS, 2.3 on fs ca 58-12 


280 


Two items of interest to designers in concrete are incor- 
portated in the chapel of the Masonic Home and School 
in Ft. Worth, Tex. In order of construction they are: (a) 
Foundation design to protect a monumental structure from 


FRANK W. CHAPPELL —Sept. 1961, pp. 273-- 


damage by a highly expansive soil which has wrecked 


one large building nearby and has badly cracked several 
others and (6) a structural frame of precast concrete mem- 
bers having a decorative finish, and requiring concealed 
connections. 


EFFECT OF STEAM CURING 
ON THE IMPORTANT PROPERTIES 
OF: CONCRETE). becui sn Ste ret ee 58-13 


‘ 
ELMO C. HIGGINSON—Sept. 1961, an 


281-298 


Because steam curing of concrete is widely used in the 
manufacture of precast concrete products, especially con- 
crete pipe, investigations were conducted in the Bureau 
of Reclamation laboratories to determine the effect of 


steam temperatures from 100 to 160 F, length of steam 


curing from 6 to 48 hr, and of a.1- and 3-hr delay prior to 
steaming, on the important properties of concrete. Proper- 
ties of the concrete which were studied include com- 
pressive strength, modulus of elasticity, durability as meas- 
ured by the freezing and thawing test, permeability, 
volume change, resistance to abrasion, and resistance to 
sulfate attack. Research was also conducted to determine 
steam curing effect on drying shrinkage, dynamic modulus, 
weight change to 6 months’ age, and modulus of rupture. 

In general, concrete that has been steam cured and then 
air dried is not as good as concrete that has been con- 
tinuously fog cured or even fog cured for 7 days. Supple- 
mental fog curing after the steam cure period improves 
the quality of the steam-cured concrete. However, con- 
crete of high quality can be produced using steam curing 
properly applied. 


~~ 


-~ CONCRETE SHEAR WALLS COMBINED 
WITH RIGID FRAMES IN MULTISTORY 
BUILDINGS SUBJECT TO LATERAL LOADS 58-14 


“peg CARDAN —Sept. 1961, pp. 299- 


In many multistory concrete buildings where shear walls 
are used, the lateral loads are resisted partially by the 
walls and partially by a system of rigid frames. If a few 
simple assumptions are made with regard to the properties 
of the building, it is possible to express the angle deflection 
of the wall at all points with a second degree differential 
equation, taking into account the effect of bending and 
shear. 

For a number of common loading conditions this equation 
is solved, and formulas for all moments and shears in walls 
and frames given, ready for immediate and practical use. 

First, the assumption is made that the shear walls are 
fixed at their bases; but it is later shown how elastic sup- 
ports or hinged bases can be considered. 


LATERAL STABILITY OF A PRESTRESSED 


CONCRETE GIRDER 58-15 


WALTER PODOLNY, JR. and JOHN B. 
SCALZI—Sept. 1961, pp. 317-326 


The object of this research was to apply theoretical 
lateral buckling relationships to a prestressed concrete 
“had to determine the validity of the theory and the 
imitations of the assumptions. 

Based on theoretically established proportions, a test 
girder was constructed 43 ft 6 in. long, with an inverted 
T cross section. The girder was loaded uniformly along the 
bottom flange, leaving the top compression flange unsup- 

“ported for its entire length. Lateral buckling was found to 
be of little or no consequence in this test where, in accord- 
ance with present code restrictions, at least three lateral 
braces wou!d have been necessary. Several theories indi- 
cated that the ultimate capacity of the concrete would be 
approached or exceeded before lateral buckling would 
occur. 

The various theories predicting the elastic lateral buck- 
ling of the beam based on varying degrees of restraint of 
the bottom flange indicate that the roof deck does provide 
restraint to the tension flange. 

A complete evaluation is difficult to make when based 

on the behavior of only one beam test. However, the test 
indicates that it is conservative to assume the beam to 

- behave as a flat plate unrestrained along the tension flange. 

As a further conclusion the test indicates that perhaps the 
current lateral buckling restrictions of the present codes 
should be re-examined to determine a more realistic 
requirement. 


“THERMAL AND SHRINKAGE STRESSES 


IN COMPOSITE BEAMS... ... 58-16 


~ WILLIAM ZUK—Sept. 1961, pp. 327-340 


Equations are developed for both longitudinal and 
transverse stresses in composite beams under various con- 
ditions of temperature and shrinkage. Equations for the 
interface shears and moments between the slab and the 
beam are also presented to show the order of magnitude 
‘of such induced stresses. The induced stresses and deflec- 
tions in themselves often exceed the values permitted by 
standard specifications. 


“SLABLESS TREAD-RISER STAIRS .... oo 58-17 


LOUIS P. SAENZ and IGNACIO MARTIN— 
Oct. 1961, pp. 353-366 


The elastic analysis of orthopolygonal stairways in a 
plane, fixed at both ends, is presented by two different 
methods. The first method is based on column analogy and 
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Newmark’s numerical procedure for computing shears and 
moments. The second method is based on the determination 
of the constant second differences of the general expres- 
ston of the end moments and then, by exact extrapolation, 
the moment for any number of steps can be obtained. The 
design of this type of stairway is also discussed 


STRENGTH OF CONCRETE 


UNDER COMBINED STRESS 58-18 


C. J. BELLAMY -Oct. 1961, pp. 367-382 


The effect of the intermediate principal stress on the 
strength of mortar was established for the particular case 
where the smallest principal stress was zero,’ by testing 
hollow cylinders to failure under axial load and confining 
pressure. The results are compared with some existing 
failure criteria, and the graphical system of presentation 
of the criteria examined critically. 


ANALYSIS OF VISCO-ELASTIC BEHAVIOR 
OF CONCRETE STRUCTURES WITH 
PARTICULAR REFERENCE TO 


THERMAL STRESSES 58-19 


O. C. ZIENKIEWICZ—Oct. 1961, pp. 383- 
394 


The problems of stresses and deformations resulting from 
imposed loads, displacements, and temperature stresses in 
a concrete structure are formulated in general terms on 
the assumption of a visco-elastic behavior of the material. 
Concrete is assumed to behave as a visco-elastic material 
with age dependent properties and with a constant 
Poisson's ratio. Examples illustrating the development of 
thermal stresses in a simple slab due to the heat of hydration 
and boundary cooling are presented. 


HYPERBOLIC REINFORCED CONCRETE 


COOLING TOWERS 58-20 


PAUL ROGERS-—Oct. 1961, pp. 395-406 


This paper describes the general features, operation, 
and economic advantages of the natural draft type, hyper- 
bolically shaped, reinforced concrete cooling towers. 


COMPARISON OF PRESTRESSED 
CONCRETE BEAMS AND CONVENTIONALLY 
REINFORCED CONCRETE BEAMS 


UNDER IMPULSIVE LOADING 58-21 


G. K. WADLIN and J. J. STEWART—Oct. 
1961, pp. 407-422 


Pretensioned prestressed concrete beams and conven- 
tionally reinforced concrete beams of the same size were 
subjected to impulsive type loading and to static loading. 
Dynamic loads reached their peak values in from 0.005 
to 0.006 sec. in a specially designed testing machine. Data 
were recorded with a high speed movie camera operated 
at speeds of about 2000 frames per sec. Comparisons of 
the behavior of the two types of concrete beams were 
based on a frame by frame analysis of the films and corre- 
lation with their static destructive tests. 


186 1961 SYNOPSES V.58 


DESIGN OF THE CONTINUOUS 
ARCHED FRAME SUPPORTING 


CYLINDRICAL SHELLS 58-22 


ALFRED ZWEIG—Oct. 1961, pp. 423-458 


Presents a method for designing continuous arched frames 
and offers tables for use with the most commonly used load- 
Ings, and frame shapes. The method will allow design of 
these frames, which normally require the simultaneous solu- 
tion of a number of equations, without great effort. An 
appendix provides the mathematical derivation of the 
formulas offered. 


ESTIMATION OF HEAT OF HYDRATION 


OF PORTLAND CEMENT. ... 58-23 


KEN YONG and KUNG JEN-HSIA—Oct. 
1961, pp. 459-470 


Two methods of estimation of 7- and 28-day heats of 
hydration of portland cement from analytical data are 
studied by statistical analysis. In Method |, the heats of 
hydration are correlated with the calculated compound 
content, i.e., C3S, C2S, CsA, and CAF as the independent 
variables, and in Method II, they are correlated with the 
corrected C3S and C2S and glass content as calculated by 
the series of equations derived by Dahl, as the independent 
variables. Comparisons with observed values show that 
predicted values calculated by Method II compare favor- 
ably with those by Method I, so that estimations can be 
more accurately and reliably made. 


SELECTION AND USE OF AGGREGATES 


FOR CONCRETE... 58-24 


ACI COMMITTEE 621—Nov. 1961, pp. 513- 
5492 


Presents available information on aggregates in four 
categories. (1) Evaluation of aggregate properties in terms 
of their influence on the properties of concrete. (2) Methods 
of determining aggregate properties and the limitations of 
these methods. (3) Features of aggregate preparation and 
handling which have a bearing on concrete quality and 
uniformity. (4) Selection of aggregate. 


The report is limited to sand, gravel, crushed stone, and 
air-cooled blast-furnace slag aggregate. Lightweight 
aggregate and special heavy aggregate are not covered. 


PRECAST COMPLEX CONOIDAL 


HORTICULTURAL DOMES. . 58-25 


W. JOHN HUFSCHMIDT—Nov. 1961, pp. 
543-554 


A radical departure from the standard gable type roof 
design for greenhouses or horticultural exposition buildings 
was undertaken by the Milwaukee County Park Com- 
mission at Mitchell Park in Milwaukee, Wis. There were 
a number of innovations in design, both from the horti- 
cultural, as well as the architectural-structural, point of 
view. 


Describes the design, casting, and erection of one of 
the typical superstructures of these complex conoidals, or 
domes, as they are more commonly called. 


An interesting aspect was the precasting of the dome 
sections. The use of concrete molds with loose concrete 
pieces or cores was selected. Because the large pieces 
were not in one plane, the molds required loose pieces 
which had to be released before the finished product 
could be stripped or removed. The construction of the 
concrete mold, which followed much the same procedure 
as used in the foundry industry, is described. 


TIE REQUIREMENTS FOR : 
REINFORCED CONCRETE COLUMNS... _. 58-26 


B. BRESLER and P. H. GILBERT—Nov. 1961, 
pp. 555-570 


Mechanism of failure of reinforced concrete columns 
with lateral ties is described. Rational criteria for spacing 
and size of lateral ties are derived, and pilot tests verifying 
some of these criteria are described. $ 


REINFORCED CONCRETE FAILURES 


DURING EARTHQUAKES . _ 58-27 


ROGER DIAZ DE COSSIO and EMILIO 
ROSENBLUETH—Nov. 1961, pp. 571-590 


Photographic evidence is presented and discussed of 
different types of failures occurring to reinforced concrete 
members during earthquakes. For the most part, examples 
are shown from three recent Mexican earthquakes: the 
1956 Oaxaca, the 1957 Mexico City, and the 1959 
Coatzacoalcos-Jaltipan. Some examples are also shown 
from the 1923 Kanto and 1948 Fukui Japanese earth- 
quakes, and from the recent 1960 Chilean earthquakes. 
The major types of failures observed were shear and 
diagonal tension, beam or slab-column connection failures, 
excessive bending, and tension. Most of the damage ob- 
served was due to poor construction practices and over- 
simplifications in the design. However, a study of the 
photographic evidence makes designers and construction 
men aware of the major types of damage to guard against. 
Also, types of failure observed again and again, in differ- 
ent structures and in diferent regions, point out weaknesses 
in local building codes. 


CRACK PROPAGATION AND 


THE FRACTURE OF CONCRETE .. 58-28 


M. F. KAPLAN—Nov. 1961, pp. 591-610 


The Griffith crack theory of fracture strength is discussed. 
Tests were performed on concrete beams with crack- 
simulating notches, and two methods, which have been 
called the analytical and the direct experimental methods, : 
were used to determine the critical strain-energy-release 
rate Ge associated with the rapid extension of the crack. 
There was good agreement between Ge values for beams 
with different notch depths and which were loaded both - 
by the third-point and center-point methods. However, 
3 x 4 x 16-in. beams gave somewhat larger Ge values than 
did 6 x 6 x 20-in. beams. Although further research is 
necessary, the indications are that the Griffith concept of 
a critical strain-energy-release rate being a condition for 
rapi crack propagation and consequent fracture, is 
applicable to concrete. The critical strain-energy-release — 
rate may be ascertained by suitable analytical and experi- 
mental procedures and the fracture strength of concrete 
containing cracks can thereby be predicted. 


INFLUENCE OF SAND CONCENTRATION 
ON THE DEFORMATIONS OF 
MORTAR BEAMS UNDER LOW STRESSES _..58-29 


O. ISHAI—Nov. 1961, pp. 611-624 


Slender mortar beams, prepared with different sand ~ 
concentrations, were subjected to a series of bending — 
tests consisting of instantaneous loading and unloading, to 
prolonged creep tests, and to strength and density tests, : 
to establish the influence of the volume concentration of 
the sand on the rheological parameters of the mortar. 


Results show that up to a volume concentration of 50 
percent, rigidity, density, and strength increase slightly and 
almost linearly with sand concentration. In addition, the 


Dress iicaly relationship is also linear in this range up to 
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~ On the other hand, at sand concentrations above 60 
percent, a steep decrease was observed for the above 
properties with increasing concentration as well as devia- 
tion from linearity of the stress-strain curve at about 60 
percent of ultimate stress. Most of the values reach a maxi- 


mum in the intermediate range of 50-60 percent. 


FULL SCALE TESTING DEVELOPS EFFICIENT 


*PRELOADED CONCRETE PILLARS... 58-30 


JOHN J. REED and C. DAVID MANN— 
Nov. 1961, pp. 625-638 


Describes an effort to develop stronger, more effective 
concrete pillars for underground mine support. Experience 
indicated that pillars that were not preloaded do not carry 
appreciable loading until roof rock and adjacent rock 
pillars have begun to fail. An analysis is presented of 
data collected during construction, testing, and preloading 
of 10 large prestressed concrete mine pillars. 


WELDING OF REINFORCING STEEL 


BETWEEN PRECAST CONCRETE UNITS......58-31 


J. NEILS THOMPSON, HUDSON_ MAT- 
LOCK, and A. ANTHONY TOPRAC—Dec. 


1961, pp. 673-694 


{thas been established that damage to welded splices 


- between unrestrained precast concrete units consisted 


primarily of cracking due to differential thermal expansions. 
This study was intended to establish the effects of the con- 
trolling variables and to evaluate the damage. 

Specimens consisted of pairs of concrete blocks cast 
with a deformed reinforcing bar projecting from the end 
> block. The bars were connected with 60 deg 
V-butt welds, performed at a reasonably rapid rate. 
~ Temperatures were measured with thermocouples along 


“the steel bars and output voltages of the thermocouples 
- were repeatedly scanned. Crack lengths were measured 


immediately after welding. 


Temperature distributions were found to be primarily 


- functions of the bar projection (distance of weld from face 


of concrete). They were not affected much by bar size, 
thickness of cover, or welding procedure. Higher tem- 
peratures obtained with bare bars indicated a consider- 


‘able amount of conduction of heat to the concrete in the 


regular units. 

Bond tests did not show that any significant decrease in 
strength was due to the cracks formed by welding. Ap- 
procedures used, it made 
little difference whether the initial crack was formed 
during welding or later by initial loading in the pull-out 


test. 


FIFTY YEAR COMPRESSION TEST 


M.O. WITHEY—Dec. 1961, pp. 695-712 


In 1910 a test program was undertaken at the University 
of Wisconsin to obtain information on the effect of age an 
certain curing conditions on the compressive strength of 


‘concrete. Specimens from this investigation were made of 
“two different mixtures and 


stored under water, out of 


doors, or indoors. Tests on specimens after 50 years are 


_ compared with earlier compression tests results. Increases 


in compressive strength after 50 years are noted. 


EXPERIMENTAL STUDY OF 
LATERAL STABILITY OF 


- REINFORCED CONCRETE BEAMS... _..... 58-33 


JAGADISH K. SANT and RICHARD W. 


~ BLETZACKER—Dec. 1961, pp. 713-736 


The study, which involves both experimental and theo- 


| retical phases, provides some basis for the formulation of 
As 
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design provisions for the lateral stability of reinforced 
concrete beams. Stability criteria, reduced to simplified 
formulas involving the ratios of L/b and d/b, and based on 
conservative assumptions, are suggested for three types of 
loading commonly met in practice. The usefulness of these 
formulas is limited to the under-reinforced rectangular 
concrete beams. The experimental study consisted of casting 
and testing to destruction four groups of identical speci- 
mens all having an L/b ratio of 96 and a tensile steel 
content of approximately 3.85 with d/b ratios varying 
from 3.78 to 12.45. For the given strength of steel and 
concrete there exists a critical slenderness ratio, Ld/b?, 
beyond which instability is the primary mode of failure 
reducing the ultimate flexural strength. Experimental results 
verified the theoretical predictions for the test specimens. 


DESIGN OF CONCRETE LININGS FOR 
LARGE UNDERGROUND CONDUITS.............58-34 


R. S. SANDHU—Dec. 1961, pp. 737-750 


Attention is drawn to the effect of restraint offered by 
rock to deformation of an underground conduit lining. A 
method of evaluating the passive pressures and of deter- 
mining the final moments for design is also given. The 
principles, in an approximate form, have been successfully 
employ in the design of the tunnel system of Bhakra 
Dam, India, achieving considerable economy in reinforce- 
ment requirements. 


INTEGRAL SODIUM CHLORIDE EFFECT 

ON STRENGTH, WATER VAPOR 

TRANSMISSION, AND EFFLORESCENCE 
OETCONGRET Es ee 58-35 


DONALD F. GRIFFIN and ROBERT L. HENRY 
—Dec. 1961, pp. 751-772 


Presents basic data about water vapor permeability of 
plain concrete and the effects on permeability of certain 
admixtures such as oleic acid and sodium chloride. 


Other variables included in the study are: (1) specific 
location of specimen disk as cut from a concrete cylinder; 
(2) maximum size of aggregate and (3) environment of 
specimen whether in 73.4 F, 20 or 50 percent relative 
humidity. 

Part of the total study includes the results of a quarter 
replicate statistical experiment for two levels of each of 
six factors to permit an analysis of variance of different 
variables in the permeability study. 

Salt whisker crystal growth on specimens with sodium 
chloride as an admixture is discussed. 


Test results revealed that water vapor transmission 
values were found to be significantly higher for the higher 
water-cement-ratio concretes, the absence of sodium 
chloride, and the presence of smaller aggregate. Origin 
of concrete disk within cylinder, presence of oleic acid, 
and relative humidity were factors found to have no 
statistically significant effect. 


STEADY STATE THERMAL STRESSES 
IN RIGID FRAMES......._ Pe ae te fee Be 58-36 


JOSEPH J. GENNARO—Dec. 1961, pp. 
773-782 


A method is developed for finding the moments and 
stresses developed in beams and rigi frames subject to 
linear variations of temperature between the lower an 
upper edges of the beam. Tables are given which enable 
the designer to easily compute moments and stresses for a 
variety of single span symmetric frames with hinged sup- 
ports. Tables are limited to frames with members of constant 
cross section but the general method of analysis can be 
extended to frames with members of variable cross section. 
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SHEAR AND DIAGONAL TENSION. PART 1— 


GENERAL PRINCIPLES... ee 59-1 


ACI-ASCE COMMITTEE 326—Jan. 
pp. 1-30 


Presents a review of scientific knowledge engineering 
practice and construction experiences regarding shear and 
diagonal tension in reinforced concrete beams, frames, 
slabs, and footings. Recommendations for new design pro- 
cedures are substantiated by extensive test data. 

Chapters 1 through 4 deal with background and general 
principles. Chapters 5 through 7 present the development 
of new design methods for reinforced concrete members 
without and with web reinforcement, and for members 
without and with axial load acting in combination with 
bending and shear. Chapter 8 deals with slabs and footings 
including the effect of holes and transfer of moments from 
columns to slabs. 


HOW GOOD IS GOOD ENOUGH?................. 59-2 


1962, 


EDWARD A. ABDUN-NUR—Jan. 1962, pp. 
31-46 


How good should concrete be to serve its intended 
purpose? 

To answer this, several typical specifications are evalu- 
ated statistically relating results from an average project 
to physical job conditions. 

Concludes that minimum strength specifications are un- 
realistic, not generally met in practice, and tend to obscure 
the real safety factor. However, specifications based on 
average strength geared to coefficient of variation, per- 
mitting a reasonable number of low strength values, are 
more realistic, lower costs, reduce maintenance, and per- 
mit the safety factor to be determined before construction 
starts. A proostlity. of 10 to 90 percent of strengths being 
below design strength provides better concrete than ob- 
tained currently under minimum strength specifications. 


ULTIMATE STRENGTH DESIGN TABLES AND 
CURVES FOR REINFORCED CONCRETE 
MEMBERS 


PING CHUN WANG—Jan. 1962, pp. 47-62 


The ultimate resisting moments and corresponding rein- 
forcements of T-beams and rectangular beams, 1 ft wide, 
are tabulated based on their effective depth. The ultimate 
load and bending moment for columns with bending in one 
direction Bey are plotted for various depths and percent- 
ages of reinforcement, assuming the reinforcement is dis- 
tributed orga at each face normal to the direction of 
bending. Columns with biaxial bending are solved by 
adopting simplified and approximate formulas, and using 
the curves for uniaxial loading. Examples are given for 
solving typical problems. 


CONCRETE RETEMPERING STUDIES... 59-4 


M. J. HAWKINS—Jan. 1962, pp. 63-72 


Reviews the fiold problems associated with control of 
mixing water additions to transit-mixed concrete. A test 
program is described which attempted to determine the 
effect on concrete strength and durability of additions of 
water to offset slump loss in operations involving long 
hauls or delays. 


(January-December 1962 ACI JourNat) 


MOMENT LOAD CHARTS FOR SYMMETRICAL 
FOOTING SUBJECTED TO COMBINED BENDING 
AND AXIAL LOA Dia c-2-ceetiesisci face stn tome oe 59-5 


MANUEL SAVRAN—Jan. 1962, pp. 73-84 — 


Charts are presented for simplifying the selection of a 
symmetrical footing size to satisfy an allowable soil pres- 
sure. The charts do not eliminate the necessity of com- 
puting soil pressures but do eliminate much of the trial and 
error normally associated with the selection of a footing 
size. 


ELASTIC THEORY OF HYPAR SHELLS... 59-6 


PLACIDO CICALA—Jan. 1962, pp. 85-102 


Stresses and deflections in shells with hyperbolic para- — 


boloidica! (hypar) midsurfaces and straight sides under 


arbitrary loading and restraint conditions are represented - 
by a combination of (a) a membrane solution, (6) an inex- 
tensional solution, and (c) a series of “‘strip’’ solutions. The 
fundamental stress systems are presented and two sample 
problems illustrate the application of this concept. ; 
3 
PROPOSED REVISIONS OF BUILDING CODE 
REQUIREMENTS FOR REINFORCED CONCRETE 


(AGE DUB RG) on a preg tines 59-7 


ACI COMMITTEE 318—Feb. 


1962, pp. : 


145-276 


This code provides minimum requirements for the design — 


and construction of plain, reinforced or prestressed 
crete, or composite structural elements of any structure 
erected under the requirements of the general building 


con- 


code of which this code forms a part. For special structures, _ 


such as arches, tanks, reservoirs, grain elevators, shells, — 
domes, blast-resistant structures, and chimneys, the provi- 
sions of this code shall govern so far as they are applicable. 

is code is written in such a form that it may be incorpo- 
rated verba 
building code, and earlier editions of it have been widely 
used in this manner. 


SHEAR AND DIAGONAL TENSION. PART 2— 


tim or adopted by reference in a general — 


BEAMS AND FRAMES... 59-8 


ACI-ASCE COMMITTEE 326—Feb. 1969, 
pp. 277-334 


Presents a review of scientific knowledge, engineering 
practice, and construction experiences regarding shear an 
diagonal tension in reinforced concrete beams, frames, 
slabs, and footings. Recommendations for new design pro- 
cedures are substantiated by extensive test data. 2 

Chapters 1 through 4 deal with background and general 
principles. Chapters 5 through 7 present the development 


of new design methods for reinforced concrete members — 


without and with web reinforcement, and for members 
without and with axial load acting in combination with 
bending and shear. Chapter 8 deals with slabs and footings 


including the effect of holes and transfer of moments from _ 


columns to slabs. 


HEAR AND DIAGONAL TENSION. PART 3— 
LABS AND FOOTINGS... 59-9 


CI-ASCE COMMITTEE 326—Mar. 1962, 
p. 353-396 


Presents a review of scientific knowledge, engineering 
ractice, and construction experiences regarding shear and 
iagonal tension in reinforced concrete beams, frames, 
labs, and footings. Recommendations for new design pro- 
edures are substantiated by extensive test data. 

h 4 deal with background and general 


ending and shear. Chapter 8 deals with slabs and footings 
ncluding the effect of holes and transfer of moments from 
olumns to slabs. 


URFACE CONDITION EFFECT ON BOND 
TRENGTH OF STEEL BEAMS EMBEDDED IN 
RICKER Elst e ct. cee eS en, SISO 


AMES ©. BRYSON: and ROBERT G. 
ATHEY—Mar. 1962, pp. 397-406 


he embedded steel beams were either freshly sandblasted, 


nd mill scale. 

The steel beams with a sandblasted surface, and those 
ith a sandblasted surface which was allowed to rust, 
eveloped considerably higher ultimate bond stresses than 
ams with normal rust and mill scale. However, at a 
free-end slip of 0.001 in. there was no significant difference 
in the bond stress for all three types of surface conditions. 


PRISMATIC FOLDED PLATES...........................59-11 


A. A. BRIEILMAIER—Mar. 1962, pp. 407-426 


flexural stresses at midspan and shearing forces at the sup- 
ports are compared with those given by the ordinary beam 


neory. 


MODULUS OF ELASTICITY OF CONCRETE 
AFFECTED BY ELASTIC MODUL! OF CEMENT 
PASTE MATRIX AND AGGREGATE.................. 59-12 


TEDDY J. HIRSCH—Mor. 1962, pp. 427-452 


A general equation is derived which expresses the 
modulus of elasticity of concrete or mortar in terms of an 
empirical constant the elastic moduli of the cement matrix 
and aggregate constituents, and the mix proportions. Labo- 
ratory tests showed the equation to produce good results 
over a wide range of variables. The average deviation 
was found to be written +10 percent, and the maximum 
deviation was within +35 percent. , 

The variety of aggregate materials used included steel 
‘punchings, crushed glass, lead drops, Ottawa sand, 
crushed limestone and a calcareous-siliceous river gravel. 


A 
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INFLUENCE OF REINFORCEMENT STRESS-STRAIN 
CURVE ON A CONCRETE FLEXURAL MEMBER AT 
UL TIMVATE LO AD 5s acco cesees Pace cet ek eddews 59-13 


IB FALK JORGENSEN—Mar. 1962, pp. 
453-462 


The purpose of this analytical study is to evaluate the 
flexural behavior under ultimate load of a cracked section 
reinforced with tensile reinforcement only. A graphical 
method is developed to evaluate the stresses and strains 
in the reinforcement for any shape stress-strain curve. It is 
shown that the strain in the reinforcement under ultimate 
load is related to the concrete strength, the steel ratio, 
and the stress-strain curve of the reinforcement and not, 
as generally accepted to the steel strength only. 


DESIGN AND CONSTRUCTION OF NORTHLIGHT 
BARREL SHELLS: 90 oe oe ee Se eR Oe: 59-14 


PAUL E. MAST—Apr. 1962, pp. 481-526 


Design recommendations accompanied by an analysis 
example for a long-barrel northlight shell are presented. 
Simplifying design procedures based on the properties of 
the lower and the upper edge beam and on the dampened 
propagation of the boundary disturbances are used to 
abbreviate the analysis. The mutual influence of the two 
boundaries and their influence on the membrane state of 
stress is illustrated. 

Construction details and procedures based on European 
experience with northlight shelis are described. Some take- 
off values are given to reduce the unknowns in cost esti- 
mates. Architectural aspects and engineering features are 
mentioned to familiarize the reader with this shell type 
which is still rate in the United States. 


FACTORS IN DESIGN AND CONSTRUCTION OF 
LIFT SLAB BUILDINGS... Sees eee 59-15 


NORMAN  B. GREEN—Apr. 1962, pp. 
527-550 


Present methods employed for design and construction 
of prestressed lift slab buildings are discussed. Items covered 
include stress analysis, losses of prestress, post-tensioning 
procedure, column design, and design for lateral load 
resistance. 


ULTIMATE STRENGTH DESIGN OF SECTIONS 
CONTROLLED BY TENSION..........-.......-------- 59-16 


F. P. WIESINGER and W. T. MARSHALL— 
Apr. 1962, pp. 551-562 


Presents a simplified method of ultimate strength design 
of rectangular or T-sections controlled by tension. Method 
applies to sections with or without compressive reinforce- 
ment for conditions of bending only or bending with axial 
load. Equations are presented which express first prin- 
ciples and a universal design chart is given. The method 
conforms to the requirements of ACI 318-56 and incorpo- 
rates all the limitations prescribed therein. 


BEHAVIOR OF BOND UNDER DYNAMIC 


ROBERT J. HANSEN and ATIS A. LIEPINS— 
Apr. 1962, pp. 563-584 
Bond strengths of standard deformed reinforcing bars 


under static and dynamic loadings have been investigate 
under conditions in which splitting failures have been in- 
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hibited. The tests have shown that local static bond 
strengths may be as high as 0.75fc’ and that under single 
pulse dynamic loading at high strain rates this strength 
increases to fc’. For all practical lengths of embedment of 
bars steel failure may be expected under both static and 
dynamic loading. Such bars loaded dynamically will carry 
a larger load than bars loaded statically, this increase in 
carrying capacity being due solely to the increase in steel 
strength under dynamic loading. 


CONTINUITY CONNECTION FOR PRECAST 
PRESTRESSED CONCRETE BRIDGES... 59-18 


EARL D. BISHOP—Apr. 1962, pp. 585-600 


A method is proposed by which precast prestressed con- 
crete bridge members may be connected to bring about 
continuous action under dead loads as well as live loads. 

e proposed connection consists of steel plates cast into 
the ends of the precast members and welded together at 
the supports. The longitudinal slab steel over the supports 
is designed to resist the live load moments. 


INFLUENCE OF SUPPORT CONDITIONS 
ON THE BEHAVIOR OF LONG RECTANGULAR 


J. D. DAVIES—Apr. 1962, pp. 601-608 


Describes a method of determining the critical bending 
moments developed in the cross sections of long rectangular 
tanks or conduits under different support conditions. 


RESEARCH AND PRACTICE... 59-20 


LEWIS H. TUTHILL—May 1962, pp. 625-632 


Retiring ACI President Lewis H. Tuthill—concrete engi- 
neer, Division of Design and Construction, California De- 
partment of Water Resources, Sacramento—emphasizes the 
need for shortening the gap between research and practice. 


MAIN LINE REFORM TEMPLE OF WYNNEWOOD, 
PENNSYLVANIA... ooo eee 59-21 


uo riee J. CRESKOFF—May 1962, pp. 633- 


A post-stressed lightweight concrete dome, a new use 
of concrete pipe to limit echoes from the dome ceiling to 
a satisfactory level, completion within the original estimate 
at a unit cost of $13.45 per sq ft, and unusual speed of 
construction are notable features of the Main Line Reform 
Temple project recently completed in Wynnewood, 
Pennsylvania. 

The outstanding unit of the Temple project is the 70 ft 
diameter sanctuary dome constructed of lightweight con- 
crete 21% to 414 in. thick, with 60 percent of its ceiling 
area covered by concentric rings of concrete pipe anchored 
monolithically to the dome concrete. 

Other unusual features are the two Virendeel trusses, 
7 ft deep and 58 ft long, which support the roof girders in 
the auditorium and also carry the clerestories; and the 
stained glass panels in the sanctuary, which are composed 
of 1 in. thick colored glass segments bound together by a 
1 in. thick concrete matrix. 


CONTROLLED-DEFLECTION DESIGN METHOD 
FOR REINFORCED CONCRETE BEAMS 
ANDASLABS). ..6 cuter Aes 59-22 


DONALD G. ALCOCK and ADRIAN PAUW 
—May 1962, pp. 645-658 


Describes a design method for reinforced concrete } 
beams and slabs in which the allowable ratio of span to | 
deflection is a criterion. The method may also be used for ' 
estimating deflections in given designs including those in 
which ultimate strength theory is used. Special emphasis is 
placed on design with lightweight aggregate concretes. 
The elastic theory only is used and estimation of the elastic 
modulus of concrete is based on previous work. A short-cut 

rocedure is presented for the design of simply supported 
eas and slabs subjected to uniformly distributed loads 
only. Tables and design charts are furnished to aid com- 
putation. The problem of deflection caused by creep and 
shrinkage of the concrete is mentioned but not directly dealt 
with in this paper. The examples, therefore, deal with 
short-time deflections only. 


SEMIGRAPHICAL ANALYSIS OF LONG 
PRESTRESSED CONCRETE VAULTED SHELLS 59-23 


ANDREW R. NASSER and CARL B. 
JOHNSON—May 1962, pp. 659-672 


Presents a simple and rational method for the analysis 
of transverse sections of longitudinally prestressed vaults. 
The method requires no involved mathematics and is also 
adaptable to vaults without prestress, for which case its 
accuracy is compared to that of available analytical solu- 
tions. The procedure is valid for long vaulted shells of such « 
proportions that beam action may be assumed to occur. 

hereas a rigorous mathematical solution for prestressed 
vaults is forbidding, if not impossible in many instances, the 
graphical approach is simple yet accurate and adaptable 
to vaults of any section and variable thickness. The meth 
also promotes a physical understanding of the transverse 
shell action. 


INVESTIGATION OF CONTINUOUS WIRE 
REINFORCEMENT AS A REPLACEMENT FOR 
BRICK TIES IN MASONRY WALLS... 59-24 


S. A. BORTZ and ALBERT LITVIN—May 
1962, pp. 673-686 


The purpose of this investigation was to provide data 
on the relative merits of the brick header course versus 
continuous wire reinforcement in tyihg the two wythes of 
a brick and block masonry wall together. In addition to 
header bricks, two types of wire reinforcement were | 
studied; a truss-type and a tab-type consisting of two 
parallel wires with a 4 in. wire tab every 15 in. 

Studies were made of flexural strength in the vertical 
direction, compressive strength and water permeability. - 
The strength investigation was made on both 8- and 12-in. 
walls, using the three types of ties. 

technique was developed to measure resistance to 
water penetration of 8-in. walls. This consisted of a 
chamber bolted to the face of the wall in which a positive 
pressure of 20 or 35 Ib per sq ft could be maintain 
while a sheet of water was flowing over the face of th 
specimen. : 

Results of this study indicate that (1) the use of continuous 
wire reinforcement will produce brick and block walls that 
are as strong as brick header-tied walls, and (2) the wire- 
tied walls are less permeable than header-tied walls. $ 


SHRINKAGE AND CREEP INFLUENCE OF 
DEFLECTIONS AND MOMENTS OF REINFORCED ~— 
CONCRETE BEAMS... Ste See eNareee 59-25 


HANS GESUND—May 1962, pp. 687-704 


The long term deflection behavior within the working 
load range of reinforced concrete beams is analyzed. The 
effects of creep and shrinkage are included by resolving 
the total compressive strain into its constituent parts. It is 
shown that, due to shrinkage, the planes of zero stress and 
zero strain no longer coincide in the beam, and that their 
locations depend on the concrete stress and thus on the 


ag ann 


‘moment. The nonlinear relations between moments and 
_ stresses are then derived. Fortunately, it turns out that the 
relation between moment and the sum of the strains remains 
almost linear and can often be expressed by AM + B= De 
where A and B are essentially constant for large ranges 
of M. The above expression can be integrated with various 
boundary conditions to obtain deflections of simple beams, 
and fixed-end moments and deflections of statically inde- 
terminate beams. Due to the second constant, B, in the 
equation, a part of the deflection is shown to be inde- 
pendent of the load. 


MOMENTS IN COMPOSITE BEAM BRIDGES BY 
ORTHOTROPIC PLATE THEORY... .... 59-26 


KUANG-HAN CHU and G. KRISHNA- 
MOORTHY—May 1962, pp. 705-722 


The effect of the shearing force between the beams and 
the slab in a composite beam bridge was taken into ac- 
- count by considering the beams and the slab acting 
‘together as an orthotropic plate. It was found that beam 
moments computed according to the current highway 
bridge design specifications are on the conservative side. 


PROPOSED ACI STANDARD MINIMUM 
REQUIREMENTS FOR THIN-SECTION 
PRECAST CONCRETE CONSTRUCTION ...... 59-27 


wa COMMITTEE 324—June 1962, pp. 745- 
The) 


These minimum requirements pertain to design and con- 
‘struction of precast concrete structural elements the thick- 
ness of which is less than that permitted by standard building 
codes for use in normal fire-resistant structures, but is in no 
case less than 1 in. The use of either normal, moderate 
sulfate-resisting, or high-early-strength cement is permitted. 
Special grading limits for coarse aggregate are cited, and 
specifications for reinforcement and admixtures are given. 
Concrete of 4000:psi strength is specified for protected 
locations not in contact with the ground; 5000-psi concrete 
for other locations. Limits for air content, water-cement 
‘ratio, and cement content are given. Accurate placing of 
reinforcement is emphasized, and the amount of cover is 
stated. 

Fabrication is discussed in provisions on mixing, molds, 
casting, curing, surface treatment, and tolerances of indi- 
vidual elements. Supervision and inspection during fabri- 
cation are stressed, with some requirements for acceptance. 
Method and sequence of erection are also treated, in- 
cluding connection devices, assembly tolerances, and 
weatherproofing of joints. 

— Differences in certain requirements from those given for 
normal fire-resistant structures in AC! 318 and ACI 711 
are pointed out and the reasons therefor explained. 


COLUMN STRENGTH OF LONG PILES... 59-28 


J. J. HROMADIK—June 1962, pp. 757-778 


Results of full-scale column tests on 80 ft long concrete 
piles (nominally 60 ft unsupported length), concentrically 
loaded, are presented. Included are 32 tests of 12 sepa- 
“rate concrete specimens (three each of four different types); 
test data on three steel bearing piles are also given for 
comparison. 
~The test results on the concrete specimens are compared 
to theoretically predicted buckling loads determined by 
‘employing Engesser’s tangent modulus in the generalized 
Euler equation and using test determined effective lengths. 
The application of the tangent modulus principles is in 
accordance with the works of others, who utilized Hog- 
nestad’s idealized stress-strain relation for concrete. The 
~ analyses indicate that there is no evidence of a significant 
difference between the theoretical predictions and the 
- test results. 
z. 
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ECONOMICS OF FORMWORK PLANNING... 59-29 


eaeae R. PROCTOR—June 1962, pp. 779- 


Elements which enter into cost of formwork include such 
diverse items as scheduling, job specifications, form ma- 
terials, labor involved in building forms, labor involved in 
placing and removing forms, handling methods and equip- 
ment for re-uses, hardware, safety, and many other details. 
Each factor may affect the forming methods selected for a 
job and, conversely, may be affected by the forming 
methods. These various components that make up form cost 
are examined, as are effects of job conditions. A check 
list of form planning considerations is offered. Examples 
illustrate factors in figuring form cost. The form planning 
for a bridge job involving a number of concrete piers is 
described in detail. : 


AN UNUSUAL CASE OF FREEZING OF 
FRESH CONCRETE ooo cegerteeeerees .......59-30 


EDWARD A. ABDUN-NUR and RICHARD C. 
MIELENZ— June 1962, pp. 803-814 


An unusual example of freezing of fresh concrete in 
floor slabs has been observed in the Platteville Elementary 
School Building, Platteville, Colo., built in the fall of 1957. 
Initial evidence of distress was numerous, closely spaced 
bumps in the finished surface of the floors. These protuber- 
ances are especially disturbing in areas of tiled floor, 
where they were first noted. 

Detailed examination of the floor slabs, both at the site 
and by microscopical examination of drilled cores, show 
that the upper 14 to 114 in. of the concrete had been frozen 
before hardening, causing intense fracturing of the near- 
surface portion and producing bumps over originally frozen 
lumps of sand and shale incorporated in the concrete. It is 
concluded that the bumps formed as a result of growth of 
ice lenses within and adjacent to the frozen lumps. The 
irregularities of the floor surfaces have increased pro- 
gressively with time in areas of concentrated traffic, 
because of disintegration of the highly fractured near- 
surface concrete beneath the floor tile under the impact 
of heavy foot traffic. 


DIFFERENTIAL TEMPERATURE MOMENTS IN 
RIGID FRAMES. 25) eee 59-31 


PAUL FISCHER—June 1962, pp. 815-842 


Methods of analysis for bending moments in one story 
rigid frames and arches due to transverse differential tem- 
peratures are presented. Use is made of temperature dis- 
tribution diagrams analogous to moment diagrams to obtain 
fixed-end moments and deflections for straight members. 
Formulas are developed giving deflections and angle 
changes for both straight and curved members fixed at 
one end and free at the other. Examples are given in 
which members of both constant and variable depth are 
used. The moment distribution method is used for analysis 
of a tunnel section and the column analogy is used for the 
moment analysis of an arch and a one-story frame. 


BARREL SHELL ROOF USED FOR TWO 
NATATORIA IN CHICAGO... 59-32 


DIMITRI NESTERENKO and HAROLD SOM- 
MERSCHIELD—July 1962, pp. 873-886 


The use of reinforced concrete barrel shells for the roof 
over natatoria, or swimming pools, provides a utilitarian 
and esthetically attractive structure. An area approxi- 
mately 90 x 112 ft is covered by each of these shells. Basic 
design characteristics and construction procedures are dis- 
cussed, Methods used to solve unusual subsurface con- 
ditions encountered, and winter construction precautions 


are reviewed. 
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DEVELOPMENT LENGTH OF HIGH STRENGTH 
REINFORCING BARS IN BOND... 


PHIL M. FERGUSON and J. NEILS THOMP- 
SON—July 1962, pp. 887-922 


A new type test beam was used to place the develop- 
ment length of the bar in a negative moment region such 
that the maximum steel stress and average bond stress 
could be calculated. Bars were high strength steel, yield 
point of 75 kips per sq in. of #3, #7, and #11 size, with 
and without stirrups. Typically, bars split out in bond, but 
diagonal tension was often a complicating factor. The de- 
veloped bond stress was lower as the development length 
for larger bars was increased, but the bond stress showed 
to be primarily a function of length rather than of bar size. 


Ultimate bond stress varied as *~/ fc’ when other factors 
were constant. Bar cover and beam widths were important 
factors. End anchorage was reasonably effective but 
seemed to increase the cracked widths observed. 


CREEP MECHANISM IN CEMENT MORTAR.....59-34 


JOSEPH GLUCKLICH and ORI ISHAI—July 
1962, pp. 993-948 


A series of tests with a view to determining the true 
causes of concrete creep was carried out on cement 
mortar specimens. After drying and insulation from the 
atmosphere, specimens with varying water content were 
loaded in torsion and the instantaneous and time-dependent 
deformations measured. 

Results have shown a close connection between the 
evaporable water content of the specimen on the one 
hand and the shrinkage, instantaneous deformation, and 
creep on the other. The most outstanding phenomena ob- 
served were the mutual dependence of the evaporable 
water and creep, the linear relation between gel water 
and the rate of creep and the almost complete ditioeeok: 
ance of creep in specimens from which most of the evapo- 
rable water has been removed. 

As a main conclusion of the tests, the mechanism of creep 
is interpreted in terms of water migration within the voids 
of the specimen due to the action of the external load. 

This is followed by a theory providing a qualitative and 
quantitative explanation of the relation between the 
evaporable water content and the creep and instantaneous 
deformation, on the basis of the rheological behavior of 
a porous elastic body containing liquid in its voids. 


MASS PRODUCTION OF SHELLS FOR THE 
OAKLAND INTERNATIONAL AIRPORT........59-35 


le hee THOMPSON—July 1962, pp. 949- 


All major roof elements of the terminal and ticketing 
buildings of the Metropolitan Oakland International Air- 
pot are precast shells. Two basic types were developed; 

yperbolic paraboloids for the terminal building and 
conoidal shaped barrel vaults for the ticketing building. 
The design and construction of these shells is described. 
The airport will serve the eastern San Francisco Bay area. 


MULTISTORY FRAME ANALYSIS FOR 
VERTICAL LOADING. 59-36 


G.I. N. ROZVANY and A. J. K. HAMPSON 
—July 1962, pp. 959-966 


Building codes and textbooks state that in computing 
moments in multi-story frames for vertical loading, con- 
sidering one particular floor, the far ends of the columns 
may be assumed as fixed. An examination of the computa- 
tions for most ye building frames in Melbourne, Australia, 
showed that this assumption may result in considerable 
error. 


It is suggested that by multiplying the column stiffness by — 
1.5 in the original assumption, accurate results can be 
obtained for intermediate stories. oil 

By applying the concept of equivalent stiffness to infinite — 
frames, the magnitude of error of these methods is deter- 
mined and an example worked. : 


PROPOSED RECOMMENDED PRACTICE f 
FOR-CONCRETE FORMWORK....... 59-37 


ACI COMMITTEE 622—Aug. 
993-1046 


Presents brief introductory statement on the need for 
formwork standards based on the fact that 35 to 60 percent 
of the total cost of the concrete work in a project in the 
United States is in the formwork. A section is given on 
engineer-architect specifications noting the kind and 
amount of specification the engineer or architect should 
provide the contractor. Since the committee concludes that 
‘ormwork design and engineering, as well as construction, 
must be the responsibility of the contractor, the recom- 
mendations contained in the report are: directed to that 
group. However, an understanding of these recommenda- 
tions by engineers and architects will aid these groups in 
their specification functions. q 

The report is divided into five chapters: 1. Design, 
2. Construction, 3. Materials for Formwork, 4. Forms for . 
Special Structures, and 5. Formwork for Special Methods 
of Construction. 


1962, pp. 


YOU CAN RAISE THE ROOF WITH ‘ 
CONCRETE. £3572 oe ee ee ea 59-38 


NELSON A. FAERBER—Aug. 1962, pp. 
1047-1054 


A description of the design and construction of a shell 
roof for a residence. The eight-section roof, cast on the 
site, presented the designers with some interesting public 
relations problems in addition to those normal to construc- — 
tion. The idea of placing 88 tons of precast concrete over- 
head was too novel for residents of the small Florida resort 
community to accept immediately. 

he roof covers 3360 sq ft and is 4 in. thick. 


CONTRIBUTION TO THE ANALYSIS OF ‘ 
COUPLED SHEAR WALLS... 59-39 


HUBERT BECK—Aug. 1962, pp. 1055-1070 


IF two similar shear walls are arranged one ofter the 
other in the same plane, and are connected by rigid beams, 
they form a highly indeterminate frame system. Such systems 
are often used to resist wind forces in slender reinforced 
concrete structures. 

is paper presents an approximate method of onalysiil 
where a continuous system replaces the discontinuous 
frame system. Using the method one arrives at simple for- 
mulas for the determination of statically redundant values. 
The method takes into account the shear wall deformations — 
due to normal forces. Beginning with five floors, the accur- 
acy of the results is sufficient for practical applicationand it 
increases with a larger number of floors. 4 

Charts are presented for the case of two shear walls 
tied together, having the same rigidity, and subject to a 
constant linear horizontal force. q 


MEASUREMENT OF THE WORKABILITY 
OF CONCRETE 


U. T. MEYER—Aug. 1962, pp. 1071-1080 ; 


This investigation examines the measurement of the 
workability of a concrete mass. e concrete was com-- 
pacted on a vibrating table and the compaction recorded. 
The area under the resulting curve was measured with a 


planimeter. This area is a realiable measure for the useful 
part of the applied work. The area at the end of the com- 
Paction is so small that any prolonged vibration, or un- 
certainty about the endpoint of the compaction period, 
have practically no influence on the result, and that was 
the deciding point in developing and using this workability 
test method. 

To compare these results with usual workability tests, 
the slump and the Vebeseconds of each concrete were 
measured. 


ARTEMY A. WACHRAMEEFF and ROBERT 
D. CHELLIS—Aug. 1962, pp. 1081-1094 


Triple purpose use of a concrete structure at an atomic 
power plant as a support for the reactor, as a biological 
radiation shield, and as a missile shield is described. 
Reasons are given for selecting conventional-aggregate 
concrete, instead of “heavy” concrete, around and under 
the reactor to retain radioactive emissions passing through 
the tank walls and surrounding water. 

A spherical shell selected to form the vapor container is 
carried on a ring of support columns resting on individual 
footings. The columns of the reactor support pierce this 
sphere surrounded by gas-tight bellows seals. This con- 
struction isolates the sphere from the effects of differential 
expansions and settlements of the reactor structure and 
permits use of a relatively thin, unlined steel shell. 

The design basis for the concrete support is given, in- 
cluding effects of creep and differential settlements. Also 
considered are possible serious consequences of applying 
standard allowable unit shear values to concrete members 
which may sometime be in net tension over the entire cross 
section because of differential settlements. 


JACKS SPRING SHELL OFF FORMWORK.__._ 59-42 


HANNSKARL BANDEL—Aug. 1962, pp. 
1095-1104 


Design and construction features of the hyperbolic para- 
boloidal shell that roofs the central court of the National 
Library of Medicine at the National Institute of Health, 
Methesda, Md., are described. The four segments of the 
saddle-shaped roof cover an area 97 x 97 ft. and rise 23 ft. 
above the main portion of the building. 

The sag of the gable frames of the shell caused a prob- 
lem. Since a major part of this deformation was due to 
bending in the supporting columns, an artificial, counter 
displacement was introduced. The introduction of the de- 
flection had the effect of springing the shells off their 
formwork. 


GUIDE FOR USE OF EPOXY COMPOUNDS 
WITH CONCRETE.._._.........----.-----------ee ee 59-43 


ACI COMMITTEE 403—Sept. 1962, pp. 
1191-1149 


Describes proper procedures for the use of epoxy resin 
‘compounds for skid-resistant overlays, waterproofing, 
paiching, crack and joint sealing, bonding new concrete 

r hardened concrete to old concrete, grouting, cooing 
to prevent chemical attack and other uses. Methods o 
ee preparation of both concrete and steel, removing 
‘contamination prior to applying epoxy compounds, and for 
applying the epoxy resin compound are described. A test 
for appraising the soundness of the concrete surface and 
adhesion to it is suggested. Since epoxy compounds are 
‘often toxic, safe handling practice is extensively discussed. 


SHEAR STRENGTH OF TWO-SPAN 
CONTINUOUS REINFORCED CONCRETE BEAMS 
WITH MULTIPLE POINT LOADING............... 59-44 
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ROBERT H. BRYANT, ALBERT C. BIAN- 
CHINI, JOSE J. RODRIGUEZ and CLYDE E. 
KESLER—Sept. 1962, pp. 1143-1178 


Presents results of tests on 21 rectangular, two-span con- 
tinuous reinforced concrete beams with more than two 
concentrated loads per span. 

Series | studied the accuracy of web reinforcement 
designed by ACI 318-56. Series II studied behavior and 
mode of failure with low precentages of web reinforce- 
ment. 

Variables included type of loading, cutoff or extension 
of longitudinal reinforcing, and percentage and spacing 
of web reinforcement. 

Behavior of the beams before and after first diagonal 
tension cracking and at failure is described. Beams with 
web reinforcing according to ACI 318-56 failed in flexure. 
Some signs of crushing of the concrete were seen at all 
center supports. 

Five beams of Series II failed in flexure; four, with lower 
percentages of web reinforcing, had shear compression or 
splitting bond failures. 

Beams without web reinforcement failed in some fashion 
other than flexure and the failure zone was unpredictable. 


DESIGN AND CONSTRUCTION GUIDE FOR 
PRECAST STRUCTURAL CONCRETE... 59-45 


J. L. PETERSON—Sept. 1962, pp. 1179-1204 


This paper is based on a report prepared by the Precast 
Concrete Subcommittee of the Research Committee of the 
Structural Engineers Association of Southern California 
(SEAOSC) published in 1958. The paper is a guide to the 
design and construction of precast concrete buildings and 
covers materials, tests, controls, design, manufacture, hand- 
ling, erection, connections, drawings, and supervision. 
Special attention is given to seismic resistance by com- 
binations of precast concrete units. 


GUIDE FOR CONSTRUCTION OF CONCRETE 
FLOORS ON GRADE... nr tan Ferree 59-46 


ACI COMMITTEE 332—Oct. 1962, pp. 1377- 
1390 


This report of ACI Committee 332, Recommended 
Practice for Residential Concrete Work, was prepared to 
serve as a guide for the installation of concrete floor slabs 
on grade inside residences. The main concern of the com- 
mittee is one- and two-family dwelling construction. The 
report is not offered as a specification but as a guide to 
sound practices. 

The report is concerned with the requirements of the site; 
required quality of materials; mixing, placing, and curing 
the concrete; design of the slab; and special considerations 
as related to this particular type of construction. 


A COOPERATIVE LABORATORY STUDY OF 

THE EFFECT OF TESTING ENVIRONMENT 

AND SPECIMEN TYPE ON SHRINKAGE OF 
MASONRY UNIT CONCRETE... 59-47 


ACI COMMITTEES 716 and 213—Oct. 1962, 
pp. 1391-1434 


Shrinkage of concrete masonry units, an important factor 
in cracking of walls, has commonly been measured on full- 
size units by methods which may require from 1 to 3 months 
to complete. ACI Committees 716 and 213 undertook a 
cooperative test program in 1958 to evaluate three 
methods—Reference, Modified British, and Rapid—using 
whole specimens, face shells, and thin, horizontal slices. 
The major comparisons required 720 specimens from 10 
lots of commercially produced block made of five aggre- 
gates by two different curing methods. The Rapid method 
was adjudged unsatisfactory because of poor correlation 
with the results of other methods. The Modified British and 
Reference methods were found to be in substantial agree- 
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ment in most instances. Face shell specimens cut longitudi- 
nally were found to give shrinkages comparable to those 
for whole block. The use of face shells cut longitudinally 
and tested by the Modified British method can result in 
testing economies of both space and time. A statistical 
analysis is presented. 


JOINERY OF PRECAST CONCRETE ... ......59-48 


W. HOWARD GERFEN and JOHN  R. 
ANDERSON—Oct. 1962, pp. 1435-1442 


A brief review of connections for precast concrete wall 
panels. Describes three kinds of connections to cast-in-place 
column, a connection to precast columns, a connection to 
steel columns, a splice connection between wall panels, 
and a welded tie detail. 


TWO-DIMENSIONAL THEORIES OF ANCHORAGE 
ZONE STRESSES IN POST-TENSIONED 


PRESTRESSED BEAMS... ; 59-49 


K. T. SUNDARA RAJA IYENGAR—Oct. 


1962, pp. 1443-1466 


A theoretical solution for the two-dimensional theory of 
anchorage zone stresses in post-tensioned prestressed 
concrete beams is presented. In the light of this solution, 
the theories of Guyon, Morsch, Sievers, and others are 
critically examined. 


SHEAR STRENGTH OF REINFORCED CONCRETE 
BEAMS WITHOUT WEB REINFORCEMENT. 

PART 1—DISTRIBUTION OF STRESSES OVER 
BEAM CROSS SECTION... ....... 59-50 


F. J. VAN DEN BERG—Oct. 1962, pp. 1467- 
1478 


Data are presented on experimental investigations into 
the distribution of shear stresses over a cross section of a 
reinforced concrete beam. Special attention was given to 
the determination of the maximum diagonal tension due to 
shear only. 

Tests were carried out on two beams containing only 
tension reinforcement. The beams were subjected to two 
concentrated loads and superimposed bending moments. 

The results indicate that the nominal shear stress is a 
reliable measure of the maximum diagonal tension due to 
shear. Within the scope of ‘the investigation, there is a 
linear relationship between the applied shear force and 
the maximum diagonal tension. 


FOUNDATION TREATMENT FOR THE 
BENITO JUAREZ DAM... 


AURELIO BENASSINI and FEDERICO BAR- 
ONA DE LA O—Oct. 1962, pp. 1479-1488 


The main curtain and foundation grouting of the Benito 
Juarez Dam, Mexico, is discussed. Data on borings, stage 
depths, series spacing, pressure, and amount of grout are 
given. 


FAILURE OF SMALL REINFORCED CONCRETE 
BEAMS UNDER REPEATED LOADS... 59-52 


JOHN R. VERNA and THOMAS E. STELSON 
—Oct. 1962, pp. 1489-1504 


Sixty reinforced concrete beam specimens were tested 
to destruction under repeated loading. These specimens 
were 78 in. long, 5 in. wide and 4, 51%, or 7 in. deep. 
They were simply supported over a 72-in. span and loaded 


at the third points. The test data are for the loading con~ 
ditions of repeated cyclic loading from 10 percent of 
ultimate static load to a maximum until failure or 1,000, 
cycles. If no failure occurred the maximum load was in-1 
creased and the program was repeated. 

The data are presented with parameters for nominal shea! 
stress, nominal bond stress, concrete compression stress ai 
steel tension stress. The interaction of the different mod 
of failure were interpreted in terms of these stresses. Th 
tests indicated that bond is the mode of failure most suscep-> 
tible to fatigue damage and that shear or diagonal tension 
failures are likely to occur if the specimens are not weak in 
bond. They showed, also, that the mode of fatigue failure 
depended on the load level as well as the static failur 
mode. 


SECOND PROGRESS REPORT—CONTINUOUSLY 
REINFORCED CONCRETE PAVEMENTS... 59-53 


ACI COMMITTEE 325—Nov. 
1569-1586 


This progress report presents brief data on the design 
and performance of recently constructed continuously rein-} 
forced concrete pavements constructed in Michigan,) 
Maryland, Texas, Wisconsin, Maine, and Pennsylvania. 1 
Included are a description of experimental special terminal! 
joint provisions and end anchorages, a summary of theoret-|. 
ical developments for selection of slab thickness and rein-} 
forcement, and a summary of present recommendations for 

esign. The report concludes with recommendations for 
future research. 


SHEAR STRENGTH OF REINFORCED CONCRETE 
BEAMS WITHOUT WEB REINFORCEMENT. 

PART 2—FACTORS AFFECTING LOAD AT 
DIAGONAL CRACKING 


1962, pp.i 


F. J. VAN DEN BERG—NOV. 1962, pp.. 
1587-1600 | 


Data are presented on the shear strength of 44 simply y 
supported beams. Tests were carried out in four series s 
with the following variables: (1) concrete strength, (2)) 
shear span, (3) ratio of shear span to effective depth of f 
beam and the effect of end-anchorage, and (4) percentage } 
of tension reinforcement. i 

The beams were tested under two symmetrical concen- - 
trated loads. All the beams failed in shear after diagonal | 
tension cracks formed in the region of maximum shear. The } 
magnitudes of loads causing initial diagonal tension cracks § 
depend on the strength of the concrete, the percentage } 
tension reinforcement, ratio of shear span to effective: 
depth and the cross section of the beam. 1 

The results indicate that the strength of beams with a/d | 
ratios greater than two may be governed by the load 
causing the first main diagonal crack. 


PRESTRESSED CONCRETE PRESSURE | 
VES SEES a coca. cee vase keine ee 59-55 | 
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KURT BILLIG—Nov. 1962, pp. 1601-1634 


Presents basic information on concrete pressure vessels, 
While written for vessels used in nuclear power stations of 
the British type, many of the conclusions are also applicable 
to other types. Considers the major factors of heat, the pre- 
stressing process, and plastic daloteanont General design 
principles are emphasized. 4 


GLOSSARY OF TERMS ON CEMENT AND : 
CONCRETE TECHNOLOGY — 
INCREMENT NO. 1 


ACI COMMITTEE 116—Dec. 1969, pp. 
1761-1770 


a 


ACI COMMITTEE 201—Dec. 
1771-1820 


“This report presents recommendations for materials and 
methods to obtain concrete with maximum resistance to 
deterioration, to preserve concrete against deterioration, 
‘and to restore deteriorated concrete. The report specif- 
cally excludes consideration of erosion in hydraulic struc- 
tures and fire resistance of concrete which are in the 
province of other ACI committees. Recommdations are 
made with respect to freezing and thawing, the use of 
‘chemicals for ice removal, aggressive chemical agents, 
abrasion, corrosion of steel, reactive aggregates, and the 
restoration of deteriorated concrete. 


PROPOSED REVISION OF BUILDING CODE 
REQUIREMENTS FOR REINFORCED CONCRETE 
(ACI 318-56)— AMENDMENT... 59-58 


1962, pp. 
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ACI COMMITTEE 318—Dec. 
1821-1848 


Presented here is an amendment to ‘Proposed Revision of 
Building Code Requirements for Reinforced Concrete (ACI 
318-56),"’ which appeared in the February, 1962, ACI 
JOURNAL. Included with this amendment are discussion 
and reasons for the changes. 


1962, pp. 


SHEAR STRENGTH OF REINFORCED CONCRETE 
BEAMS WITHOUT WEB REINFORCEMENT. 

PART 3—PROPOSED METHOD FOR 
CALCULATION OF CRACKING LOAD............59-59 


Fee VAIN © DENS"BERG-2Decie81969, “pp 
1849-1869 


From the results of experimental studies reported in 
Parts 1 and 2 of this paper, an expression is derived for the 
calculation of the load at which diagonal tension cracks 
form. Special attention was given to the effect of flexural 
stresses on the cracking load. This involved the application 
of superimposed bending moments, which were varied 
independently of the shear loads. The results indicate that 
the total bending moment at the critical section does not 
always contribute towards the formation of the main diag- 
onal tension crack. 
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Institute papers and reports of Proceedings V. 60) 
(January-December 1963 ACI JourNaAt) 


V .60 synopses 


LONG HINGED REINFORCED 


CONCRETE COLUMNS... ... 60-1 


WEN F. CHANG and PHIL M. FERGUSON— 
Jan. 1963, pp. 1-26 


Theoretical analyses are presented in this study for both 
eccentrically and concentrically loaded, long reinforced 
concrete columns under short-time load. The treatment of 
concentrically loaded columns is based on von Karman's 
theory and Hognestad’s stress-strain relationship for con- 
crete. Separate equations are derived and plotted for 
column moment and for load, each in terms of edge strains. 
By correlation between these curves, moment-versus-edge- 
strain curves are then plotted for specific values of column 
load. For a given critical column load, the deflected shape 
and length and the end slope of the deflected column are 
next determined by numerical integration of the moment- 
versus-edge-strain curve. The eccentrically loaded column 
utilizes a portion of the same solution. 

To confirm this numerical method six columns were tested. 
The test results agree reasonably with the theoretical 
curves. 


CORRELATION BETWEEN TENSILE 
SPLITTING STRENGTH AND FLEXURAL 


STRENGTH OF CONCRETE... 60-2 


ISRAEL NARROW AND ERIK ULLBERG— 
Jan. 1963, pp. 27-38 


Data are presented which show the correlation between 
flexural strength of concrete beams and tensile splitting 
strength of concrete cylinders. The concrete mixtures were 
made with a number of different aggregate types and 
cements. Cement contents ranged from 4!'9 to 7 bags per 
cu yd of concrete. Comparative cylinders and beam speci- 
mens were made from the same concrete batches, and 
tested after moist curing for 7, 14, 28, and 90 days. The 
test results indicate that there is a good correlation be- 
tween the flexural strength of concrete beams and the 
tensile splitting strength of concrete cylinders made from 
the same concrete. Data also are presented which show 
that the established correlation is suitable for determining 
flexural strength of concrete pavements from tensile split- 
ting tests of cores drilled from the pavements. 


PERFORMANCE OF BONDED CONCRETE 


OVERLAYS .60-3 


ROY W. GILLETTE-—Jan. 1963, pp. 39-50 


A number of bonded overlays using portland cement 
grout have been employed in resurfacing pavements since 
1954. This paper presents results of a survey on a number 
of these pavements to ascertain the performance of the 
overlays. The overlays were sounded and their surfaces 
inspected visually. Cores were taken to confirm areas of 
bond distress. Some of the specific projects surveyed are 
described. , 

The introduction to the paper outlines some of the more 
important published material on the proper methods and 
techniques of bonding new concrete surfaces to old 
concrete surfaces. 


SHEAR STRENGTH OF REINFORCED 
CONCRETE BEAMS __.. et 


60-4 


BORIS BRESLER and A. C. SCORDELIS—Jan. 
1963, pp. 51-74 


The general behavior, cracking loads, and strength 
observed in the tests of a specially designed series of 


2 ee 


12 beams are discussed. The tests were designed to pro- - 
vide needed data regarding the shear strength of beams 5 
having normal to low percentages of web reinforcement | 
(rf, = 0, 50, 75, 100) and normal to high shear span | 
ratios (a/d = 4, 5, 7). ; 
Experimental values of strength are compared with | 
calculated values using an empirical equation based on } 
previous test data. Nine of the 12 beams failed in shear ~ 
and developed strengths from approximately 30-50 percent ! 
greater than the calculated values. The remaining three } 
beams failed in flexure and developed strengths in excess } 
of both the calculated flexural and shearing capacities. 
A simplified equation is proposed as adequately pre- - 
dicting the shear strength of beams of normal proportions. 


OPTIMUM STEAM CURING PROCEDURE : 
IN PRECASTING PLANTS... 60-5 | 


J. A. HANSON—Jan. 1963, pp. 75-100 


Describes an investigation of the effect of various steam 
curing procedures on the compressive strength, indirect 
tensile strength, and elastic properties of concrete, wi 
particular emphasis on steaming procedures compatible — 
with the time requirements of modern prestressing plants. 
In the usual operation of these plants the time lapse from 
casting to steam shutof# remains nearly constant at 18 hr. 
Consequently this investigation generally varied the delay 
prior to steaming from 1 to 7 hr and the steaming periods 
from 17 hr down to 11 hr. The rate of steam room tempera- 
ture increase varied from 20 to 80F per hr up to three — 
maximum temperatures, 125, 150, and 175 F. : 

The data have shown that optimum values of these 
characteristics are obtained with a presteaming of approxi- 
mately 5 hr combined with a temperature rise rate of 40 
per hr up to a constant temperature of about 150F. A - 
maximum temperature of 175F provided only moderate 
additional benefit. 

This steam curing study has emphatically demonstrated 
the adverse effect of delays in the neighborhood of only 
1 hr. If such early application of steam is required by plant 
procedure, the temperature rise rate should be limited to 
90 F per hr or less. 

‘ 


EXPERIMENTAL STUDY OF FOLDED PLATES.60-6 — 


JOSEPH SCHWAIGHOFER and NORBERT. 


SEETHALER—Jan. 1963, pp. 101-119 


The design of a highly economical precast and pre- 
stressed folded plate was carried out using a model. Em- 
phasis was placed on the determination of the most 
economical tie spacing and the over-all performance 
the unit. The model analysis was succeeded by a stud 
of the behavior of a 7 ft wide and 46.67 ft long unit whic 
was precast and post-tensioned. The performance of the 
post-tensioned unit was in close agreement with the 
behavior predicted by the plastic model, in particular th 
tie forces as established by the model compared favorably 


with the tie forces measured on the prototype. H 


FLEXURE AND COMPRESSION TESTS ; 
OF HIGH STRENGTH, AIR-ENTRAINED q 
SLAG CONCRETE Laing hie) eae 60-7 


H 


EARL W. FOWLER and D. W. LEWIS—Jan. 
1963, pp. 113-198 


Tests were conducted to evaluate the effect of increased 
cement contents, decreased slumps, and use of water- 
reducing admixtures on the strength of air-entrained con- 
crete made with air-cooled, blast-furnace slag aggregate. 

Results obtained show that both increased cement con- 
tent and decreased slump (compared to mixes ordinarily 


; 


used) result in large increases in flexural strength of paving 
-concretes and in compressive strength of structural con- 
cretes. An admixture of the hydroxy-carboxylic acid type 
was effective in increasing strengths of the slag mixes and 
appeared to have the greatest influence on compressive 
strength and in the richer mixes. 

Data on drying shrinkage, tensile splitting strengths, and 
moduli of elasticity were obtained for part of the tests 
and limited studies of the effects of aggregate size and 
type of aggregate were included. 


FAILURE SURFACES FOR MEMBERS IN 


COMPRESSION AND BIAXIAL BENDING. _ _ 60-8 


F. N. PANNELL —Jan. 1963, pp. 129-140 


Two equations are examined which can be used to 
define the load-moment surface at failure of biaxially 
loaded columns with equal steel in each face. The use of 
transformed failure surfaces is extended to cover sym- 
metrical columns with unequal steel in adjacent faces. 


POROSITY OF HARDENED 


PORTLAND CEMENT PASTE... 60-9 


W. C. HANSEN-—Jan. 1963, pp. 141-156 


Discusses the structure of hardened portland cement 
paste from the standpoint of solid state reactions as opposed 
to through solution reactions and coagulation of a sol to 
produce a gel. This is followed by calculations designed 
to determine the nature of the reaction products from data 
for the evaporable and nonevaporable water contents of 
the hardened paste. On the assumption that C3S and C2S 
react with water in the paste to form C3S2H3 which con- 
tains one mole of evaporable water and two moles of 
non-evaporable water, the calculations based on esti- 
mated densities suggest that the CyAF and the portion of 
the C3A which is not combined as calcium sulfoaluminate 
react with water and CH to form C4sAHig and CyFH19 or 
“possibly solid solutions of these compounds. These calcu- 
lations also suggest that about one-half of the space 
determined as porosity by the value obtained for evapo- 
rable water content is occupied by uncombined water in 
the saturated hardened paste and that the remaining 
one-half is space occupied by combined water in crystals. 


RECOMMENDED PRACTICE FOR 
CONCRETE FORMWORK (ACI 347-63). 


Announcement of ACI standard 


-.. 60-10 


ACI 347-63 supersedes Title No. 59-37 


ACI COMMITTEE 347—Jan. 1963, pp. 169- 
170 


Presents brief introductory statement on the need for 
formwork standards based on the fact that 35 to 60 percent 
_ of the total cost of the concrete work in a project in the 
United States is in the formwork. A section is given on 
engineer-architect specifications noting the kind and 
~ amount of specification the engineer or architect should 
provide the contractor. Since the committee concludes 
that formwork design and engineering, as well as con- 
struction, must be the responsibility of the contractor, the 
recommendations contained in the report are directed to 
that group. However, an understanding of these recom- 
_ mendations by engineers and architects will aid these 
groups in their specification functions. 


‘MINIMUM REQUIREMENTS FOR THIN-SECTION 
PRECAST CONCRETE CONSTRUCTION 
PRN 525-63) 0.00 ie... Bee ee OO-TT 


Announcement of ACI standard 


ACI 525-63 supersedes Title No. 59-27 


ACI COMMITTEE 525—Jan. 1963, pp. 171- 
172 

These minimum requirements pertain to design and con- 
“struction of precast concrete structural elements the 
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thickness of which is less than that permitted by standard 
building codes for use in normal fire-resistant structures, 
but is in no case less than 1 in. The use of either normal, 
moderate sulfate-resisting, or high-early-strength cement 
is permitted. Special grading limits for coarse aggregate 
are cited, and specifications for reinforcement and admix 
tures are given. Concrete of 4000-psi strength is specified 
for protected locations not in contact with the ground; 
5000-psi concrete for other locations. Limits for air content, 
water-cement ratio, and cement content are given. Accu- 
rate placing of reinforcement is emphasized and the 
amount of cover is stated. 

Fabrication is discussed in provisions on mixing, molds, 
casting, curing, surface treatment, and tolerances of indi 
vidual elements. Supervision and inspection during fabri- 
cation are stressed, with some requirements for acceptance. 
Method and sequence of erection are also treated, in- 
cluding connection devices, assembly tolerances, and 
weatherproofing of joints. 

Differences in certain requirements from those given for 
normal fire-resistant structures in AC] 318 and, ACI 711, 
are pointed out and the reasons therefor explained. 


TRAINING COURSES FOR CONCRETE 


INSPECTORS 60-12 


ACI COMMITTEE 311 
182 


Trained concrete inspectors are essential if concrete 
construction of acceptable quality and appearance is to 
be attained. Periodic training courses are a must to make 
certain the inspector has the requisite knowledge and 
training. In this report by ACI Committee 311 (611), 
Inspection of Concrete, procedures and information which 
would be useful in a training course for concrete inspectors 
are given. The report tells how to conduct the course and 
lists typical past courses and suggested topics. Also in- 
cluded are suggested textbooks, lists of references, and 
available films and slides. 


SHEAR STRENGTH OF BEAMS WITHOUT 
WEB REINFORCEMENT CONTAINING 
DEFORMED BARS OF DIFFERENT 

YIELD STRENGTHS 


Feb. 1963, pp. 173- 


60-13 


ROBERT G. MATHEY and DAVID WATSTEIN 
—Feb. 1963, pp. 183-208 


The behavior of reinforced concrete beams failing in 
shear was investigated in a series of tests in which the 
shear span to depth ratio and the ratio of reinforcement 
were varied. Six types of deformed bars with nominal 
yield strengths ranging from 40,000 to 100,000 psi and 
different stress-strain characteristics were used as tensile 
reinforcement. 

The diagonal tension crack formed in all beam speci- 
mens at stresses in the reinforcement which were within 
the range that was essentially elastic. For beams with the 
same shear span to depth ratio, the shear strengths at 
diagonal tension cracking decreased roughly linearly as 
the corresponding maximum stresses in the reinforcement 
increased. 

An empirical formula is presented for estimating the 
shear strength corresponding to the diagonal tension 
cracking-load of beams rectangular in cross section without 
web reinforcement. The shear strengths developed in the 
beam specimens are compared with values given in the 
1956 ACI Building Code and with values computed from 
the formula recently proposed by ACI-ASCE Committee 
496 (326), Shear and Diagonal Tension. 


MICROCRACKING OF PLAIN 
CONCRETE AND THE SHAPE OF 


THE STRESS-STRAIN CURVE... w. ....60-14 


THOMAS T. C. HSU, FLOYD O. SLATE, 
GERALD M. STURMAN, and GEORGE 
WINTER—Feb. 1963, pp. 209-224 


Internal cracking of plain concrete observed directly 
with a microscope and with x-ray photographs is reported. 
Cylinders were axially loaded in compression to various 
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strains from O to 0.0030. Thin slices were made from the 
strained specimens, and internal cracks examined by newly- 
developed techniques. Cracks at the interface between 
coarse aggregate and mortar are widespread even in 
nonloaded concrete. These “bond” cracks are preponder- 
ate at all stages of straining, while mortar cracks begin to 
increase noticeably, and bridge between bond cracks to 
form continuous crack patterns at loads of about 70 to 90 
percent of ultimate. This condition leads to a descending 
stress-strain curve and eventual disruptive failure. Corre- 
lation with previous investigations by others is shown. 
Hypotheses concerning the relation between microcracking 
and the shape of the stress-strain curve are presented. 


STRUCTURAL DESIGN OF 


CONCRETE OVERLAYS... 02... 60-15 


FRANK M. MELLINGER—Feb. 1963, pp. 225- 
238 


The structural design of concrete overlay pavements is 
illustrated by applying a specific method of design to the 
evaluation of the results of traffic loadings on full-scale 
concrete overlay test pavements. Traffic loadings varied 
from 60,000 Ib on a single wheel to 325,000 lb on a 
twin-tandem wheel configuration. Results of these loadings 
on 11 different overlay test items are described and used 
in the evaluation, and the relationship between the design 
requirement and the evaluation is discussed. 


DIRECT DESIGN OF PRESTRESSED 


CONCRETE MEMBERS 60-16 


KOLBJORN SAETHER—Feb. 1963, pp. 239- 
260 


Presents a tool for the design of prestressed concrete 
members. A series of mathematical derivations are pre- 
sented showing the step by step procedure from given 
loads and stresses to the corresponding resulting cross 
section. This section is subsequently checked for com- 
pliance with the ultimate load requirements. A design 
program and a design example are given with a short 
discussion of its practical application. 

A long series of modifications to the presented design 
is possible using the same set of equations as long as four 
free and independently variable section properties are 
maintained. 


PROPERTIES OF RADIATION 


SHIELDING CONCRETE... 60-17 


KAZUHISA SHIRAYAMA —Feb. 1963, pp. 
261-280 


Reports on a. study of boron-containing aggregates from 
the United States and England and of seven heavy aggre- 
gates from Japan. Data are presented and discussed con- 
cerning mix proportions, workability, unit weight, strength, 
drying shrinkage, and absorption coefficients for gramma- 
and x-rays. 

Based on data obtained for mix proportions, formulas 
for estimating the unit weight of concrete from the specific 
gravity of the aggregate are proposed. 

The hematite ore used was found to be unsuitable for 
concrete aggregate because of an excessive amount of 
fines coating its surface. The tests indicated that, of the 
boron-containing material, the deleterious effects of 
colemanite on concrete strength and setting time is greater 
than that of borocalcite. This effect increases with increased 
fineness. 

The barite concretes provided better shielding against 
x-rays than anticipated from density calculations. Barite or 
magnetite concretes were more suitable in shielding 
against gamma rays. 


STRENGTH AND DEFLECTION OF 
CIRCULAR UNIFORMLY LOADED 
SLAB SUPPORTED BETWEEN CENTER 
AND PERIPHERY... 


S. SERGEV ond M. H. KASHANI-SABET— 
Feb. 1963, pp. 281-294 


Formulas for principal bending moments and deflections 
are derived for a uniformly loaded circular slab, simply 
supported by a continuous circular support situated be- 
tween the center and the periphery of the slab. The 
bending moments and deflections are found for different 
positions of the support, and for design purposes, these 
functions are plotted as ordinates and the location of the 
support as abscissas, both in nondimensional form. The 
construction is suitable for roofs of circular structures where 
an overhang is desirable. 

The paper does not offer a new solution to the problem 
but attempts to present it in a suitable form for the designer. 
The paper is concluded by an example showing the use 
of the curves presented. 


SOME ASPECTS OF CONCRETE 


SHELL BUCKLING... ............ weaeretst etna 2 OORRE 


RICHARD R. BRADSHAW—Mar. 1963, pp. 
313-328 


A review of the existing knowledge of buckling of 
shells. Note is taken of the lack of information concerned 
with concrete shells as against that available for plastic 
and metal shells. Reported work in metal and plastic shells 
in the areas of elastic, inelastic, and large deflection © 
theory of buckling is applied to concrete shells. 

Cylindrical shells are discussed under conditions of axial 
load, radial pressure load, torsional load, and bending. 
Spherical shells under radial pressure and curved plates 
under bending are also covered. 


ABNORMAL CRACKING IN HIGHWAY 
STRUCTURES IN GEORGIA AND 


ALABAMA .. 60-20 


CALVIN C. OLESON—-Mar. 1963, pp. 329- 
354 


In 1947-1948, an investigation was made of abnormal 
cracking in concrete highway structures in Georgia and 
Alabama. Highway department records were searched for 
reliable data on cements and aggregates used in the con- 
struction. A preliminary analysis of the data indicated the | 
possibility of alkali-aggregate reaction. Subsequent studies 
were made to determine probable average alkali contents 
of all cements included in the survey. It was found that - 
three cements, all having average alkali contents of more 
than 0.6 percent, when used with natural siliceous aggre- 
gates from Montgomery, Ala., and allied sources, were 
involved in the cracking. A restriction of alkali in cements — 
was imposed in 1947. 

A continuing observation of the performance of approved - 
cements in concrete in the two states has been in progress” 
since the initial investigation. Visual observations, compre- 
hensive soniscope tests, and precise measurement of length 
changes have been included in the studies. Extensive 
laboratory tests of aggregates have been undertaken. 


7 
FULL-SCALE PRETENSIONED FOLDED : 
PLATES TEST-LOADED TO FAILURE. 60-21 
} 


J. |. GLANVILLE—Mar. 1963, pp. 355-370 


Three full-scale pretensioned folded plate roof units 
were tested to collapse. One unit was made of normal | 
structural concrete with straight prestressing strands, the 
second was of lightweight concrete with draped strands, 
and the third was also of lightweight concrete with draped ; 
strands. The test-loading in the case of the third unit was 
arranged to simulate, in addition to normal uniform loading 
a 10-ton crane load near one support. The moduli of | 
elasticity were obtained from the deflection under load. 
Ultimate moment, lateral stability of the free compression — 
edges, diagonal tension, and punching-shear effects were _ 
observed. The theoretical analysis is not presented although — 
the results of a theoretical analysis are given. : 

' 
i 
\ 
. 


MATHEMATICAL ANALYSIS OF 
“SHRINKAGE STRESSES IN A 
MODEL OF HARDENED CONCRETE 


ee te CO HSU—Mar: 1963, pp. 371- 


In an investigation, to be reported separately, it was 
found that micro-cracks exist at the interface Gaurace 
coarse aggregate and mortar in concrete before loading. 
© explain this fact, a model of hardened concrete was 
constructed consisting of rigid circular discs of aggregate, 
arranged in a square array and surrounded by mortar sub- 
jected to volume changes; these might be due to hydration, 
wetting and drying, or temperature change, etc. A numeri- 
cal elastic stress analysis of this model by a point matching 
method showed that large tensile stresses exist at the 
interface between aggregate and mortar, when the clear 
distance between aggregate is small. It is believed that 
these tensile stresses cause the microcracks to appear. 


EVALUATION AND LOCATION OF 
CRITICAL STRESSES IN PRETENSIONED 
BRS Ge Ooi oo 20 cab ina: some, Reicd -ateevctasaeeteacce 60-23 


KALMAN CSIBI—Mar. 1963, pp. 391-432 


Presents formulas which simplify the procedures for 
locating and evaluating stresses and moments and for 
locating hold-downs in pretensioned concrete structures. 
Topics covered include basic formulas and qualifications, 
formulas for building structures, formulas for bridge struc- 
tures, and design of loading tables. 


LIFT SLAB USED IN 
UNIVERSITY CONSTRUCTION........................60-24 


‘GERMAN GURFINKEL—Apr. 1963, pp. 449- 
464 


The analysis, design, and construction of a seven story 
building of the University of Havana are discussed with 
particular attention being given to the lifting process and 
| connection details. 


TENSILE BOND STRENGTH BETWEEN 
AGGREGATE AND CEMENT PASTE 
TINO) CPN ee ieee ree 60-25 


THOMAS T. C. HSU and FLOYD O. SLATE— 
Apr. 1963, pp. 465-486 


The tensile bond strength between four types of aggre- 
gate and cement paste or mortar was studied in about 
4000 tests, and related to the tensile strength of the paste 
or mortar itself. 
~ Direct tensile bond strength between aggregate and 
“paste or mortar was found to be significantly less than the 
tensile strength of the paste or mortar, and dependent on 
rock type, surface roughness of aggregate, and water 
‘cement ratio. 

The effects of age, moisture content of specimen during 
_ testing, and water-cement ratio on the difference between 
tensile and compressive strength of paste, mortar, and 
concrete have been investigated and are discussed. Also, 
an explanation for the effect of sand on the strength of 
mortar is given. 


_ANALYSIS OF LONG RECTANGULAR 
TANKS RESTING ON FLAT 
RIGID SUPPORTS.............--.-- : 


J. D. DAVIES—Apr. 1963, pp. 487-500 


The analysis of tanks resting on flat rigid supports is 
complicated by the nonlinear behavior of the base sla 
which is due to the change of support conditions with 
- variations in loading. The partial loss of contact between 
the floor slab and the rigid support influences the magnitude 
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of the bending moments developed in the tank. Since the 
principle of superposition is no longer valid the extent 
of this loss of contact cannot be determined directly. 

The paper describes a method of analysis which employs 
a technique of successive corrections whereby the final 
bending moment distribution is determined accurately and 
rapidly after a few iterations. 


TRENDS IN CONCRETE 
PAVEMENT DESIGN... 60-27 


Bisel D. CASHELL—Apr. 1963, pp. 501- 


While there is a great deal of variety in the United 
States in the design of concrete highway pavements, there 
have been trends toward uniformity that can be noted. 
Among the items where a trend toward uniformity has 
been noticed are: subbase requirements, pavement cross 
sections, pavement types, slab lengths, and joining practices. 


AUSTRALIAN EXPERIMENTS 
WITH FLAT PLATES... ee 60-28 


FRANK A. BLAKEY—Apr. 1963, pp. 515-526 


Describes three experimental flat plate structures erected 
and tested by the Commonwealth Scientific and Industrial 
Research Organization, Australia. Some of the more 
interesting results of the tests are presented. 


INTERNATIONAL SERVICE... 60-29 


RAYMOND C. REESE—May 1963, pp. 561- 
566 


Retiring ACI President Raymond C. Reese—principal, 
Raymond C. Reese Associates, Toledo, Ohio—discusses 
ACI’s role in unifying concrete research throughout the 
world so that results can quickly be translated into practical 
applications. 


TESTING PROGRAM FOR LATERAL 
PRESSURE OF CONCRETE.............. 60-30 


DAVID E. FLEMING and WILLIAM H. WOLF 
—May 1963, pp. 567-574 

This paper is intended to implement the work ‘‘Pressures 
on Formwork’ by ACI Committee 347 (622) published in 
1957. Current formulas for lateral pressures of concrete 
are briefly discussed, and the means are offered whereby 
the formulas can be verified and improved. 


X-RAYS FOR STUDY OF INTERNAL 
STRUCTURE AND MICROCRACKING 
OF CONCRETE.................... ee 60-31 


FLOYD O. SLATE and STANLEY OLSEFSKI— 
May 1963, pp. 575-588 


Use of x-radiography for studying the internal structure 
of concrete is described and discussed. Thin slices of con- 
crete are sawed out of a mass and irradiated. Radiographs 
provide a permanent record for further study. Miscrocopic 
examination of stained specimens is used as a companion 
method and as a check. 

Both methods revealed cracks formed during drying (and 
possible carbonation), almost exclusively at the interfaces 
between aggregate and mortar, predominantly on larger 
aggregates. These cracks were observed in concrete not 
subjected to any prior loading. In concrete subjected to 
large compression strains, bond cracking at the interfaces 
was observed to be greatly increased, with additional 
cracks through mortar bridging between bond cracks. 
Internal segregation of unhardened concrete is also 
observable (on the hardened concrete) by this technique. 

The x-ray technique described is a powerful new tool 
for study of the internal structure, and changes in the 
internal structure, of concrete. 
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This paper is chiefly concerned with new experimental 
techniques. Systematic accounts of extensive findings made 
with these techniques have been presented in the 
JOURNAL by others at Cornell University. 


TEST OF REINFORCED CONCRETE 
COLUMNS WITH HIGH 


SLENDERNESS RATIOS ., 60-32 


LUIS SAENZ and IGNACIO MARTIN—May 
1963, pp. 589-616 


Tests were made at the Materials Testing Laboratory 
of the University of Havana with 52 rectangular section 
concrete columns having longitudinal reinforcement with 
ties and flat ends with slenderness ratios varying from 
21.6 to 43.0. The results of loads, stresses, and deforma- 
tions are given and a Rankine type formula is developed 
based on these, to establish the relation between the 
strength of short columns and of columns with high slender- 
ness ratios. Using this relation, another Rankine type 
formula is suggested for practical design of short, inter- 
mediate, and long columns. This formula is compared with 
formulas of the American Concrete Institute, British, Ger- 
man, and Russian codes. 


PLANT DRYING AND CARBONATION 
OF CONCRETE BLOCK—NCMA-PCA 
COOPERATIVE PROGRAM... 60-33 


HENRY T. TOENNIES and JOSEPH J. 
SHIDELER—May 1963, pp. 617-634 


Previous studies have shown the effectiveness of treat- 
ment by carbon dioxide gas in improving the volume 
stability of concrete block and brick. Several products 
plants have installed equipment for drying and carbonation 
by combustion gases. An investigation was undertaken to 
evaluate various methods under plant operating conditions. 
The more effective treatments reduced greatly the potential 
shrinkage of the concrete units, while others were totally 
ineffective. Conclusions were reached regarding kiln con- 
ditions necessary for effective treatment. 

The project was a cooperative one between the Na- 
tional Concrete Masonry Association, the Portland Cement 
Association, and five concrete products plants. 


ULTIMATE STRENGTH BEHAVIOR 
STUDY BY REGRESSION 


ANALYSIS OF BEAM TEST DATA... 60-34 


THEODORE C. ZSUTTY—May 1963, pp. 635- 
654 


Regression analysis of ultimate moment test data is used 
to determine median prediction equations for the modes 
of moment tension and moment compression failure. The 
coefficient of variation of test results about the predicted 
values is small enough to indicate that the method and the 
selected mathematical form are able to produce equations 
mech accurately represent the true behavior of the test 

lata. 

The equations for each failure mode are set equal to 
each other to determine equations for the balanced steel 
ratio and the balanced relative moment. The nearly con- 
stant value for the balanced relative moment agrees well 
with test beam behavior and is compared with present 
design procedure values. 

The equation for moment tension failure is compared 
graphically with present design equations, and the re- 
sulting general agreement provides additional verification 
of the validity of the equations derived by both methods. 


CONCRETE CONSTRUCTION FOR THE 
CENTURY 21 EXPOSITION... 60-35 


(Eight-paper symposium) 


HARLAN H. EDWARDS, JOHANN F. 
ENDERLEIN, ARTHUR R. ANDERSON, JOHN 
L. HUTSELL, M. PROCTOR, PETER H. HOST- 


MARK, JACK V. CHRISTIANSEN, and 
NORMAN G. JACOBSON, JR.—June 1963, 
pp. 673-718 


A collection of seven brief papers describing highlights 
of the concrete construction employed at the 1962 Seattle 
World's Fair. 


LOAD-BALANCING METHOD FOR 
DESIGN AND ANALYSIS OF 
PRESTRESSED CONCRETE STRUCTURES. ....60-36 


T. Y. LIN—June 1963, pp. 719-742 


The concept of load balancing is introduced for pre- 
stressed concrete structures, as a third approach after the 
elastic stress and the ultimate strength methods of design 
and analysis. It is first applied to simple beams and canti- 
levers and then to continuous beams and rigid frames. 
Principles of load balancing for flat slabs, grid systems, 
and certain forms of shells and folded plates are intro- 
duced. The amount of loading to be balanced by pre- 
stressing is suggested. Accuracy and limitations of the 
method are discussed. 


REPEATED LOADING EFFECT ON 
ULTIMATE STATIC STRENGTH OF 


CONCRETE BEAMS. 60-37 


JOHN R. VERNA and THOMAS E. STELSON 
—June 1963, pp. 743-750 


A group of 16 reinforced concrete beams were tested 
to determine the effect of history of prior loading on their 
ultimate static strength. All beams were identical except 
for reinforcing steel which was altered to obtain different 
modes of failure. The test results show significant increases 
in beam strength for a few thousand cycles of repeated 
load if the beam is not susceptible to bond failure. The 
load levels were such that many cycles (1,000,000 or 
more) would have caused a decrease in beam strength 
of about 40 to 55 percent. Bond failures showed no 
increase in strength and the most rapid deterioration in 
strength under cycles of load. 


TENSILE STRENGTH OF CONCRETE....__—_._-60-38 


D. J. McNEELY and S. D. LASH—June 1963, | 
pp. 751-762 


Reviews briefly the factors affecting the strength of . 
concrete in tension and presents test results showing the 
effects of precompression, rate of loading, and variations 
of temperature on modulus of rupture. Precompression did 
not increase modulus of rupture, the rate of loading had | 
a significant effect, rapid loadings gave apparently higher 
strengths, and low temperatures also lead to higher values 
for the modulus of rupture. A number of split cylinder tests. 
were made and the results supported the view that this. 
type of test is to be preferred to the modulus of rupture 
tests as a method of determining tensile strength. , 
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ECONOMICAL DESIGN OF REINFORCED 
CONCRETE SLABS USING ULTIMATE 


STRENGTH THEORY... 60-39. 


ELIAHU TRAUM— June 1963, pp. 763-774 


Presents a method, based on the concepts of ultimate 
strength design, for the economical design of slabs. Method 
considers the cost of the slab, subjected to a bending - 
moment, as a function of the cost of concrete and rein- 
forcing steel. The cost of formwork is considered a constant 
for any given depth of slab. : 


BEHAVIOR OF REINFORCED CONCRETE 
BEAMS WITH CLOSELY SPACED 
REINFORCEMENT 


al 
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JAMES P. ROMUALDI and GORDON B. 
BATSON— June 1963, pp. 775-790 


Presents an extension to concrete of recent fracture 
arrest concepts in plastics and metals and in riveted stiffen- 
ers. At a reinforcement spacing less than some critical 
value, all cracks, it would appear, could be contained 
between adjacent reinforcing elements. Also presents a 
qualitative description of the mechanism involved and 
reports on a series of tests on beams with closely spaced 
wire reinforcement. 


BUILDING CODE REQUIREMENTS 
FOR REINFORCED CONCRETE 
CA CIES 18-63)) een et eee ee 60-41 


Announcement of ACI standard 
Separate copies of the standard available 


' ACI 318-63 supersedes Title Nos. 52-57, 59-7, 59-58 


ACI COMMITTEE 318—July 1963, pp. 
809-816 


This Code provides minimum requirements for the design 
and construction of plain, reinforced or prestressed con- 
crete, or composite structural elements of any structure 
erected under the requirements of the general building 
code of which this code forms a part. For special structures, 
such as arches, tanks, reservoirs, grain elevators, shells, 
domes, blast-resistant structures, and chimneys, the pro- 
visions of this Code shall govern so far as they are 
applicable. 

This Code is written in such a form that it may be incorpo- 
rated verbatim or adopted by reference in a general 
building code, and earlier editions of it have been widely 
used in this manner. 


GUIDE TO PORTLAND CEMENT 
RST ERIN 5 neon See A a 60-42 


~ ACI COMMITTEE 524—July 1963, pp. 
817-834 


Recommendations for producing good interior and ex- 
terior portland cement plastering are described. Subjects 
covered are: important factors involved, materials, pro- 
portioning and mixing, sampling and testing, methods of 
application, bases, crack control, application and curing, 
and decorative finishes. 


UNIQUE ROOF CONSTRUCTION 
PT UDUELES AIRPORT 2020223 ca. et 60-43 


JAMES B. LYTTLE—July 1963, pp. 835-852 


_ Construction of the terminal building and tower for the 

Dulles International Airport serving Washington, D. C., is 
described. The roof of the terminal building, a special fea- 
ture of this project, was constructed of precast lightweight 
- concrete slabs on cables strung between the exterior sup- 
ports. Two-foot beams were cast in place between bands 
of precast slabs when slabs and reinforcement were in 
place. 


STRAINS AND STRESSES OF CONCRETE 
_AT INITIATION OF CRACKING 
AND NEAR FAILURE... 


~M. F. KAPLAN—July 1963, pp. 853-880 


Microcracking of concrete, in conventional short-time 
flexure, splitting, direct tension, and compression tests, was 
investigated using an electrical resistance strain gage 
technique. Cracking was found to occur at loads consider- 
ably less than those required to cause ultimate failure. 
Tensile stresses and strains, at cracking, depended on the 
voiume of coarse aggregate in the mix; the greater this 
volume, the lower the stresses and strains. 

The results suggest that the initiation of cracking may be 
more dependent on strain than on stress. Tensile and com- 
pressive stresses and strains, at or near ultimate failure, 
may also be affected by the volume of coarse aggregate. 


Strains at cracking and near ultimate failure were inde- 
pendent of the types of aggregate and water-cement 
ratios used; stresses were not. Tensile stresses and strains 
at or near ultimate failure depended on the method of test. 


ANALYSIS AND DESIGN OF A 
CANTILEVER STAIRCASE 


PHILLIP L. GOULD—July 1963, pp. 881-900 


The various factors influencing the behavior of a canti- 
lever staircase are discussed and evaluated. Particular 
attention is given to the torsional moment at the inter- 
mediate landing and the support condition of the upper 
leg. A design example is presented illustrating those 
calculations that are peculiar to this type of structure. 


CONTINUOUS DEFORMED BAR 
REINFORCEMENT FOR CONCRETE 
PAVEMENT: tat Sa eel. i ehtaed, 60-46 


MARTIN. J. GUTZWILLER and JOSEPH L. 
WALING—July 1963, pp. 901-926 


Results of laboratory experiments on simulated continu- 
ously reinforced concrete slabs are given. Specimens 
3 x 28 ft were reinforced with deformed bars, variables 
being slab thickness, total percent of steel, position of 
steel, and subgrade modulus. The slabs were cast with 
preformed transverse cracks in the testing region. Vertical 
static loads simulated traffic loads and horizontal longi- 
tudinal loads were used to simulate stresses induced by 
temperature changes. 

Results pertaining to slab deflections, crack widths, and 
stresses in reinforcement are emphasized. Criteria for opti- 
mum structural design of continuously reinforced pavements 
are reviewed. 


METHOD OF PROPORTIONING NORMAL 
AND NO-FINES CONCRETE MIXTURES ..........60-47 


KRYSTIAN — H. 
927-944 


Of the several methods of proportioning concrete, all 
aim at a selection of quantity as well as quality of com- 
ponent to obtain a predetermined concrete strength. A 
method is presented in this paper which selects quantity 
of components and predicts the degree of compaction so 
as to preserve both the condition of predetermined strength 
and weight of the concrete. 


LOW PRESSURE STEAM CURING.................. 60-48 


EYMAN—July 1963, pp. 


ACI COMMITTEE 517—Aug. 
953-986 


This report discusses the purpose of steam curing and 
suggests that it is an economic expedient to facilitate form 
removal and early handling and use of the concrete prod- 
uct. It summarizes current knowledge of the effect of steam 
curing on the physical properties of concrete and describes 
the effect of each portion of the curing cycle. The effects 
of various components of the concrete, i.e., portlan 
cement, aggregate, water, and admixtures are described. 
Recommended steam curing procedures for concrete block, 
concrete pipe, and structural elements are recorded. 
Equipment requirements are briefly summarized. 


1963, pp. 


THE NEW MILLBANK TOWER, LONDON... 60-49 


G. W. KIRKLAND--Aug. 1963, pp. 987-998 


A description of the construction of a 34 story office 
building on the Thames. The building site is underlain with 
blue clay requiring extensive foundation investigation. 


INVESTIGATION OF MULTI-PANEL 

REINFORCED CONCRETE FLOOR SLABS: 

DESIGN METHODS—THEIR EVOLUTION 

AND COMPARISON... 0000-2 ee. 60-50 
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METE A. SOZEN and CHESTER P. SIESS— 
Aug. 1963, pp. 999-1028 


This is the first of a number of reports to be published on 
an investigation of multiple-panel concrete floor slabs. The 
paper serves as an introduction to the later reports pre- 
senting the historical background of the design methods 
for floor slabs in ACI 318-56 and the over-all results of 
tests on five structures tested during the investigation. 


VARIABLES IN CONCRETE AGGREGATES 

AND PORTLAND CEMENT PASTE 

WHICH INFLUENCE THE STRENGTH 

OF CONCRETE:. .0:.22.03icio0 se oe eee ...-..60-51 


WILLIAM A. CORDON and H. ALDRIDGE 
GILLESPIE—Aug. 1963, pp. 1029-1052 


Many researches and periodic articles during the past 
40 years have not clearly established the validity of the 
relationship of water-cement ratio to strength presented 
by Abrams. 

Interest in this subject was revived by recent articles by 
Walker and Bloem, and Gilkey summarized current thinking 
on the subject in 1961. 

This study was undertaken not only to verify the findings 
of recent researchers, but to find explanations for the con- 
fusing, overlapping, and often opposing variables. 

ixty-nine concrete mixes made with wide variations in 
water-cement ratio and maximum size of aggregate are 
reported. 

trength theory postulations based on an analysis of 
Mohr's circles for concrete are advanced. An adaptation 
of a 300,000 Ib universal testing machine for triaxial 
testing of concrete is explained along with test results 
obtained with this equipment. 

It is possible to offer a reasonable explanation for con- 
flicting test results and theory by analyzing the cohesion 
and angle of friction as related to combinations of paste 
failure, bond failure, and aggregate failure in concrete 
specimens. 


ULTIMATE STRENGTH OF COLUMNS 
WITH BIAXIALLY ECCENTRIC LOADS..........60-52 


JOHN L. MEEK—Aug. 1963, pp. 1053-1064 


Studies rectangular columns loaded axially with bending 
moments about both principal axes. A theoretical contour 
line of the interaction surface for a particular column was 
calculated and compared with the contour line obtained 
experimentally. Tests of nine columns are reported with 
the theoretical results proving to be a good indication of 
column strengths. A method is suggested that may result 
in a satisfactory approximation to any interaction surface. 


OPTIMUM DESIGN OF PRESTRESSED 


G. |. N. ROZVANY and A. J. K. HAMPSON 
—Aug. 1963, pp. 1065-1082 

The recently introduced balanced load method is ap- 
plied to plate design. Advantages of this method and 
deficiencies of conventional methods are discussed. Factors 
of economical design of prestressed two-way slabs and 
flat plates are retina 

Two economical methods are introduced. In the first 
method the equation Az=q/S replaces the Lagrange 
equation (A Az =q/D). The other method is based on 
the minimum value of tendon volume. The economy of 
these” methods is compared with other tendon patterns 


for usual types of two-way slabs and flat plates, and 
examples are worked out. 


TALL CONCRETE BUILDING IN A 


REGION OF HIGH SEISMICITY... ...............60-54 


RICHARD R. BRADSHAW—Sept. 1963, pp. 
1097-1106 
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Describes the design and construction features of a 
93-story concrete frame building built in San Diego, part 
of Seismic Zone 3, the highest intensity area in the United 
States. The building was approved before a 13-story 
restriction was adopted. An interesting feature is the use 
of columns twisted 60 deg between the seventh and 
eighth floors. 


LABORATORY STUDY OF A 45-FOOT 
SQUARE FLAT PLATE STRUCTURE... 60-55 


SIDNEY A. GURALNICK and ROBERT WwW. 


LAFRAUGH—Sept. 1963, pp. 1107-1186 


Coordinated experimental and analytical studies of rein- 
forced concrete floor systems were conducted at the 
University of Illinois and the Portland Cement Association 
laboratories for the purpose of providing a basis for more 
rational design methods than those now in use. Ultimately, 
it is expected that more economical floor systems will result 
from these improved design methods. e experimental 
program at the University of Illinois involved testing of 
one-quarter scale models of various floor systems. 

To aid interpretation of the one-quarter scale model 
tests, a flat plate structure constructed at three-quarter 
scale and 45-ft square was tested at the PCA laboratories. 
The distribution of moments in the slab found in the tests 
at service load is compared with values for slab moments 
obtained by current design methods. Also, the observed 
behavior at ultimate strength is compared with values for 
ultimate load predicted by application of the yield-line 
theory and of a shear strength theory. 


CHEMICAL PRESTRESSING OF CONCRETE 
ELEMENTS USING EXPANDED CEMENTS.....60-56 


T. Y. LIN and ALEXANDER KLEIN—Sept. 
1963, pp. 1187-1218 


Self stressing, produced through the action of an ex- 
pansive-cement component in concrete, was used to pre- 
stress high tensile strength steel in tension, thereby creating 
designed degrees of precompression in the concrete. 

The so-called expansive cement consists of a blend of 
portland cement of high tricalcium silicate and low tri- 
calcium aluminate content with an expansive component 
made by grinding a clinker of calcium alumino sulfate 
composition. 

The concrete elements manufactured and tested, all self 
stressed by chemical prestressing, include four pressure 
pipes, three beams, a two-way reinforced slab, a one-way 
reinforced slab, and a hyperbolic paraboloid thin shell. 
Only the four pressure pipes and the two slabs are de- 
scribed in detail. 

The behavior and the strength of pressure pipes and 
slabs determined by experiment are compared with 
analytical values based on conventional theory of elasticity 
and principles of prestressing. It is shown that experimental 
results obtained with chemical prestressing of pressure 
pipes and flat slabs agree closely with calculated theo- 
retical values. 


ULTIMATE STATIC AND IMPULSE 
LOADING OF REINFORCED CONCRETE 


J. N. CERNICA and M. J. CHARIGNON— 
Sept. 1963, pp. 1219-1998 


Forty-two reinforced concrete beams were used in this 
testing program. They were identical in size except for 
the percentage and grade of reinforcement. Thirty-six of 
the beams had only tensile reinforcement, the other six had 
two #4 bars in compression and two #5 bars in tension. 
Sixteen beams were tested to destruction under static 
load, the remaining 26 tested under impulse load. The 
load and reactions were recorded with a six-channel 
oscillograph and checked with a long-persistence-screen 
oscilloscope. 

_The results indicated that the beams reinforced with 
high strength steel slightly outperformed the intermediate 
and structural grades. The capacity of various beams to 
absorb energy is covered in the discussion of test results. 
None of the reinforcing steel failed by snapping. 
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SUGGESTED SPECIFICATIONS FOR 
STRUCTURAL CONCRETE FOR 
BUILDINGS 


ACI COMMITTEE 301—Cct. 
1321-1374 


These specifications are a reference standard which the 
engineer or architect may make applicable to any building 
project by citing them in the project specifications. Indi- 
vidual chapters or sections cannot be copied into project 
specifications since their meanings will be changed by 
taking them out of context. 

he specifications must be supplemented by designating 
or specifying individual project requirements. Four lists are 
provided listing places in these specifications and items 
that will require, or may require, specific treatment by the 
specification writer. The list of items requiring designation 
for specification are classed as: mandatory; additional 
mandatory, items designated or specified if the subject 
matter applies to the project; requirements at variance 
with these provisions; and requirements which are purely 
optional. 


PRECAST FOLDED PLATES BECOME 
STANDARD PRODUCTS... 


1963, pp. 


....60-59 


“WALTER C. HARRY—Oct. 1963, pp. 1375- 
1388 


Design, fabrication, and use of a precast folded plate 
roof unit is described. Originally designed for a single job, 
the units have found increased use and have become a 
standard product in Florida. Projects described include an 
elementary school with 50-ft spans, a residence with a 
60-ft span, an airplane hangar with 120-ft spans, a church, 
and a wall for a baseball park 32 ft high. 


_ STRUCTURAL BEHAVIOR OF CIRCULAR 
CONCRETE PIPE REINFORCED WITH 
WELDED WIRE FABRIC.................0 60-60 


FRANK J. HEGER, EDWARD G. NAWY, and 
ROBERT B. SABA—Oct. 1963, pp. 1389-1414 


Describes a three-edge bearing test program on 39 
specimens with welded wire fabric reinforcing. The work 
program was part of an investigation to deyelop a rational 
procedure for the design of precast reinforced concrete 
pipe. Many test specimens were instrumented with SR-4 
electric strain gages. In addition to strain measurements, 
recorded test data included sequence of crack formation, 
load versus vertical and horizontal deflections; load at 
0.01-in. crack, ultimate strength, photographs of failure 
mode, and strength and stress-strain behavior of steel and 
- concrete materials. 

A summary of test results from three other test programs 
is also included. 


MEMBRANE STRESSES OF PARABOLIC 
GONOID*SHELLS 23 0 re 60-61 


RUDOLF ASCHENBRENNER—-Oct. 1963, 


1415-1498 
The solution of membrane stresses in shells composed of 
~ conoidal surfaces is developed and evaluated for guide 
curves of both quadratic parabolic and semicubic parabolic 
“form. The stress formulas are presented for dead, earth- 
quake, and wind loadings. 


EFFECTS OF AGGREGATE PROPERTIES 
ON STRENGTH OF CONCRETE......................- 60-62 


DEIMAR L. BLOEM and RICHARD D. GAY- 
NOR—Oct. 1963, pp. 1429-1456 


Tests were made with 56 combinations of fine and 
coarse aggregate to study the effects of maximum size and 
other properties on water requirement and strength of 


concrete. Results confirm indications of earlier work that, 
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at equal water-cement ratios, smaller sizes of aggregate 
produce higher concrete strengths than large ones. De- 
pending on circumstances such as richness of mix, individual 
properties of the particular aggregate, and the magnitude 
of the size difference, an increase in maximum size may 
result in either an increase or decrease in concrete strength 
at a fixed cement content. Furthermore, other characteristics 
of the aggregate appear to account for much greater 
variations in strength than changes in size over the usual 
range. Particle shape and texture of both fine and coarse 
aggregate have a marked influence on concrete mixing 
water requirement, which in turn affects strength. 


CIRCULARLY CURVED BEAMS 
TRANSVERSELY LOADED .. 


PANAYIOTIS J. SPYROPOULOS—Oct. 
1963, pp. 1457-1470 


Presents a general solution for the problem of hori- 
zontal circular beams loaded vertically with a concen- 
trated load. A table provides values for bending moment, 
torsional moment, and shearing force at midspan for po- 
sitions of the load at 15-deg intervals, curves with 30, 45, 
60, 75, and 90 deg half-angles, and ratios of cross section 
dimensions of 1, 1.5, 2, 2.5, 3, and 4. By linear interpreta- 
tion, any circular beam with angles of 60 to 180 deg and 
any concentrated or distributed, asymmetrical loading can 
be solved. A table showing the values for bending and 
torsional moment at midpoint for uniformly distributed loads 
is presented. 


ADMIXTURES FOR CONCRETE..................... 60-64 


ACI COMMITTEE 212—Nov. 
1481-1524 


This third report of ACI Committee 212, Admixtures for 

oncrete, updates the previous reports of 1944 and 1954. 
In this report admixtures are classified in 15 groups ac- 
cording to type of materials constituting the admixtures, or 
to the characteristic effects of their use. Where an admix- 
ture possesses properties identifiable with more than one 
group it is discussed with the group that describes its most 
important effect on concrete. Types of admixtures discussed 
are: (1) accelerating; (2) water-reducing and set-con- 
trolling; (3) grouting, (4) air-entraining; (5) air-detraining, 
(6) gas-forming; (7) expansion-producing; (8) finely divided 
mineral; <9) damp-proofing and permeability-reducing; 
(10) bonding; (11) alkali-aggregate-expansion-reducing 
(12) corrosion-inhibiting; (13) fungicidal, germicidal, an 
insecticidal; (14) flocculating; el (15) coloring. An ex- 
tensive list of references is included. 


1963, pp. 


PROPOSED ACI STANDARD 
RECOMMENDED PRACTICE FOR 
CONCRETE INSPECTION......................-------.---- 60-65 


ACI COMMITTEE 311—Nov. 
1595-1534 


This recommended practice sets forth standards and pro- 
cedures relating to concrete construction which will serve 
as a guide to owners, architects, and engineers in planning 
their inspection program. The need for adequate inspection 
as a requirement for high quality, attractive appearing 
concrete at the least cost is emphasized. 


1963, pp. 


INVESTIGATION AND REPAIR OF 
DAMAGE TO CONCRETE CAUSED 
BY FORMWORK AND FALSEWORK FIRE.....60-66 


PETER SMITH—Nov. 1963, pp. 1535-1566 


Describes what to look for and steps to be taken in in- 
vestigating damage to concrete following a fire during 
construction. A selected list of references that can aid in 
assessing the significance of the damage is presented and 
discussed. A detailed account is given of an investigation 
of a fire on an arch bridge extension project where new 
concrete (6, 19, and 40 days old) and 20 year old concrete 
were damaged. 
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Repair and restoration measures and precautions to be 
taken to prevent fires, a special hazard of winter con- 
struction, are covered. 


STRUCTURAL BEHAVIOR OR CIRCULAR 
REINFORCED CONCRETE PIPE— 


DEVELOPMENT OF THEORY...........................60-67 


FRANK J. HEGER—Nov. 1963, pp. 
1567-1614 


Develops general theoretical methods to evaluate crack- 
ing behavior, deflection, and ultimate strength of curved 
reinforced concrete flexural elements. Primary attention is 
directed toward development of rational methods for 
evaluating the structural behavior of circular reinforced 
concrete pipe under three-edge bearing loading. The 
methods are applicable for design of pipe in accordance 
with criteria established in ASTM C 76 and other speci- 
fications. 

Methods developed for ultimate strength analysis or 
design of pipe are applicable with all types of reinforcing 
steel. The general method of investigation given for crack- 
ing and deformation analysis is valid with all types of re- 
wherciad steel. Quantitative relations suggested for analysis 
of cracking and deformation behavior apply only to pipe 
reinforced with certain types of welded wire fabric 
reinforcing. 

Cracking and ultimate strength results from 127 three- 
edge bearing tests on full-sized pipe are compared with 
calculated strengths and provide good corroboration of 
the theory in most cases. Where test results were used to 
obtain semiempirical constants in theoretical relations, 
other test results were available for checking. 


STRENGTHENED CONCRETE... 0... 60-68 


FRITZ KRAMRISCH and PAUL ROGERS— 
Nov. 1963, pp. 1615-1620 


The authors classify as “‘strengthened’ that concrete 
which has less than specified minimum reinforcement thus 
distinguishing it from ‘‘plain’’ concrete and ‘“‘reinforced”™ 
concrete. An approach to design is described for ground 
supported elements which introduces a straight-line transi- 
tion between the stress, as a function of moment capacity, 
developed by the plain concrete and that produced by 
the minimum reinforcement using working stress deisgn. 
With this approach, amounts of reinforcing steel below the 
specified minimums are given credit for serving as a 
“strengthening” influence on plain concrete. 


SHEAR STRENGTH OF PRESTRESSED 
BEAMS WITHOUT WEB REINFORCEMENT.....60-69 


R. H. EVANS and E. G. SCHUMACHER— 
Nov. 1963, pp. 1621-1642 


Tests to ultimate failure on 54 simply supported pre- 
stressed beams loaded with two symmetrically placed 
concentric loads are reported. Variables included: amount 
of longitudinal reinforcement, length of shear span, shape 
of cross section, and method of curing. A study was also 
made of the mechanism of failure by diagonal cracking. 
Distinction is made between beams failing in shear- 
compression, by diagonal cracking, and failures following 
diagonal cracking. Expressions are presented for the three 
modes of failure. 


ACCURACY OF MODELS USED IN 
RESEARCH ON REINFORCED CONCRETE.....60-70 


ZUHEIR Y. ALAMI and PHIL M. FERGUSON 
—Nov. 1963, pp. 1643-1664 


Three series of beam models were tested to fail in 
diagonal tension, two series were tested with beams 
expected to fail in bond, and one series consisted of beams 
tested to fail in flexural compression. All specimens were 
loaded to failure. 

Ultimate stresses at failure within each series were 
compared with the values predicted from model theory. 
The center deflections of the model beams, the compression 
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strains, and the average distance between moment cracks 
were compared (in some series) with values predicted by 
model theory from the corresponding prototype. 

Models failed to predict the behavior of their proto- 
types when bond was the primary or secondary reason for 
failure. When flexural compression or shear failure is 
expected, without complications from bond splitting, models 
with scales of 0.2 to 0.3 closely predict the prototype 
behavior. The smallest beam of each series consistently 
showed slightly higher strength. 

oad-deflection and load-strain curves for prototypes 


can be predicted from models with scales as small as 0.334. — 


Only approximate similitude of the average distance 
between moment cracks was obtained; differences of the 
order 2 to 27 percent were found. 


GLOSSARY OF TERMS ON CEMENT 
AND CONCRETE TECHNOLOGY— 
increment Ne. 5.3. ...22.5.-6. 20 £2) ee 60-71 


ACI COMMITTEE 116—Dec. 
1689-1696 


1963, pp. 


As part of its mission, ACI Committee 116, Nomenclature# — 


presents the second published installment of a glossary of 
terms on cement and concrete technology. The glossary has 
been divided into 13 increments which are being pre- 
sented to elicit discussion as they are completed, regardless 
of order. Following publication and discussion of the final 
installment, the committee will review and combine the 
groups for consideration as an ACI standard. 


DEFLECTIONS OF PRESTRESSED 
CONCRETE MEMBERS... 60-72 


SUBCOMMITTEE 5 of ACI COMMITTEE 435 
—Dec. 1963, pp. 1697-1728 


This report discusses the factors affecting the short-time 
and long-time deflection behavior of prestressed concrete 
members. Analytical methods are presented for calculating 
these deflections taking into account prestress, transverse 
loading, creep, shrinkage, and relaxation of steel stress. 


CONSTRUCTION LOADS ON SLABS WITH 
SHORED FORMWORK IN MULTISTORY 
BUILDING See Mertens s Dato. «1 60-73 


PAUL GRUNDY and A. KABAILA—Dec. 
1963, pp. 1729-1738 


Construction loads in a concrete structure where upper 
floors are shored from lower floors may exceed design 
service loads by an appreciable amount. A method for 
determining these erection loads is presented for flat slab 
or flat plate construction. The effect of shoring different 
numbers of floors and the effect of construction loads on 
design are also discussed. 


PRELIMINARY STUDY OF THE EFFECTS 
OF WATER-REDUCING RETARDERS ON 
THE STRENGTH, AIR VOID 
CHARACTERISTICS, AND DURABILITY 
OF CONCRETE 


THOMAS D. LARSON, JOHN L. MANGUSI 
and RAYMOND R. RADOMSKI—Dec. 1963, 
pp. 1739-1754 


Concretes made with water-reducing retarders showed 
improved freeze-thaw durability, primarily as a result of 
increased strength. Specimens made from constant slump, 
constant cement factor mixtures containing several agents 
at various dosage levels had higher flexural and com- 
pressive strengths than the control specimens. Flexural 
strengths at 7 and 28 days correlated significantly with 
durability factor. 

Microscopic studies indicated that there were minor 
differences between the air void systems of control and 
test concretes. In particular, spacing factors increased with 
retardation. This appeared to result from air entrainment by 
the water-reducing retarders and from bubble dissolution. 
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Institute papers and reports of Proceedings V. 61 


V .61 synopses 


REVIEW OF CODE REQUIREMENTS FOR 


TORSION DESIGN 61-1 


Gordon P. Fisher and Paul Zia—Jan. 1964, pp. 1-44 


Twenty-two specification documents from various coun- 
ties are reviewed with reference to torsion design. Sixteen 
of these documents are found to specify design requirements 
concerned with torsion. These design specifications are com- 
pared in terms of torsional stress calculations, allowable 
torsional shear stresses, and torsional reinforcement. Numeri- 
cal examples are given to illustrate the various design proce- 
dures. Appended are English translations of excerpts dealing 
with torsion, taken from reinforced concrete design codes of 
various countries. 


TABLES FOR CONCRETE MIX 
PROPORTIONING ........... 61-2 
Sandor Popovics—Jan. 1964, pp. 45-56 


Existing methods of selecting proportions for concrete 


"usually offer tabulated values as guides in approaching the 


optimum amount of water, cement, and aggregates. For 
more accurate estimates, tables are presented in this paper 
which were developed recently for the State Highway 
Department of Alabama. 

One of these tables refers to the adjustments in water 
content for slump. In other tables, cement factors, in bags 
per cubic yard, are presented as a function of mix propor- 
tion, grading, and average specific gravity of mineral 
aggregate. 

Further tables are offered to obtain the average specific 
gravity of mineral aggregate when a mixture of two mate- 
rials of different specific gravities is used. Numerical ex- 
amples illustrate the use of the tables presented. While these 
tables are not a self-sufficient method of concrete mix 
proportioning, they will reduce the number of trial mix- 
tures required, 


STRENGTH OF THE COMPRESSION SLAB OF 
T-BEAMS SUBJECT TO SIMPLE 


BENDING ........ 61-3 


Gottfried Brendel—Jan. 1964, pp. 57-76 


The reports of Comite Europeen du Beton (CEB) Com- 
mittee 9, T-Beams, are summarized. Refined criteria are 


4 developed from known theoretical solutions of effective 
* width of T-beams and compared with test results and code 


requirements of various countries. 

RAPID FIELD ASSESSMENT OF STRENGTH OF 
CONCRETE BY ACCELERATED CURING AND 
SCHMIDT REBOUND HAMMER... .. 61-4 


(a A. P. Boundy and G. Hondros—Jan. 1964, 
pp. 77-84 


(January-December 1964 ACI JOURNAL) 


Tests were made on 6-in. cubes from 17 different batches 
of concrete. Some of the cubes were cured in water and 
tested in a standard compression machine. The remaining 
cubes were stream cured and tested with the rebound 
hammer prior to being loaded to failure in a compression 
testing machine. : 

The results suggest that the rebound hammer may be 
used in conjunction with some method of accelerated curing 
to provide a rapid and convenient field method for estimat- 
ing the strength and quality of concrete. 


HELICOIDAL STAIRCASE STUDY. .... 61-5 


A. R. Cusens and Supachai Trirojna—Jan. 1964, 
pp. 85-102 


Methods of analysis for a projected fixed-ended rein- 
forced 80 deg helicoidal staircase are compared. The 
methods used are those of Holmes, Scordelis, Morgan, and 
Bergman. 

Tests are described on half-scale models under uniformly 
distributed loading. For a model based on the prototype 
design a load factor in excess of 4.8 was obtained. When 
reinforcement against lateral moment was reduced by 50 
percent, together with some reduction to main steel, the load 
factor was 3.6. 

The use of ultimate strength design based on vertical 
moments only gave a simple and safe solution for the stair- 
case under study. Proposals for further work in this field 
are made. 


A GUIDE FOR DETERMINATION OF BOND 


STRENGTH IN BEAM SPECIMENS ... 61-6 


ACI Committee 408—Feb. 1964, pp. 129-136 


This report of AC! Committee 408, Bond Stress, was pre- 
pared to serve as a guide for the design of bond test beams 
and the choice of test procedures suitable for the determina- 
tion of bond values of reinforcing bars. Although the Institute 
Standard ACI 208-58, specifies in complete detail the beam 
specimens and the test procedures to determine the relative 
bond values of reinforcing bars, it limits the bars to one size, 
concrete to one strength and the embedment length to a 
maximum of 16 in. The guide is intended to provide greater 
flexibility in the recommended test specimen and test proce- 
dure to permit the use of bars of different diameters, more 
than one strength of concrete, and longer embedment 
lengths needed to develop high yield strengths of modern 
deformed bars. The methods of support and measurement of 
slip are also different from those in ACI 208-58, 


PHOENIX AIRPORT TERMINAL BUILDING— 
A PRESTRESSED CHALLENGE . 61-7 


Walter E. Riley—Feb. 1964, pp. 137-150 


The new Phoenix Municipal Airport Terminal roof con- 
sists of twenty-two 8 ft wide prestressed T-beams 152 ft long 
supported on cast-in-place concrete girders. The T-beams 
have a clear span of 84 ft and cantilever at each end, 34 ft. 
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It was desired to expose the end of the T-beams and to limit 
the depth to 3 ft. This results in a shallow beam having a 
depth to span ratio of 1/28. A combination pretensioned 
and post-tensioned design was approved for the building, 
subject to testing for deflection control. 

Prestressed tees with long overhangs may be safely 
analyzed for strength using theoretical mechanics; however, 
only instantaneous deflections can be calculated accurately. 
Long-time deflections should be predicted by load testing. 

Deflection analysis, load tests, and field deflections are 
discussed. 


AN INVESTIGATION OF STANDARD 
CONCRETE CYLINDERS. ........ 


Gilbert R. Williamson—Feb. 1964, pp. 151-154 


The standard procedure for making concrete test 
cylinders tends to bring water to the top of the cylinder. 
Presents experimental results to show that standard 6 x 12 
in. concrete cylinders are not of uniform strength and that 
the top one-third is the weakest part. 


METHOD FOR DESIGN OF FLAT SLABS 
WITHOUT DROP PANELS. 


Joseph B. Yesselman—Feb. 1964, pp. 155-170 


The method consists in basing the distribution of total 
panel moments between column and middle strips on the 
rectangularity of the panel in a manner analogous to that 
followed in the design of two-way slabs. By this procedure, 
in long, narrow panels, the two-way plate action effects dis- 
appear and the slab approaches a one-way slab. Con- 
versely, in more nearly square panels, the results obtained 
conformed closely to the empirical design method. 


ELECTROCHEMICAL BEHAVIOR OF STEEL 
IN’ CONCRETE. ...5..... - 61-10 


D. A. Hausmann—Feb. 1964, pp. 171-188 


The protective mechanism by which concrete prevents the 
corrosion of encased steel is reviewed. The effects of im- 
pressed voltages on the concrete-steel system are described 
and related to chemical reactions occurring at the steel 
surface. An important distinction is made between the ohmic 
resistance of concrete and the “apparent” resistance offered 
by polarization effects which control both current collection 
and discharge over a wide range of operating potentials. 
Criteria are suggested for the practical application of 
cathodic protection to reinforced concrete structures. A 
cathodic protection experiment with mortar-lined-coated 
steel pipe is reported. 


FOUNDATION BOLTS FOR HEAVY 
DRIVES 


Chesman A. Lee—Feb. 1964, pp. 189-194 


Discusses the design assumptions for determining the size 
of the foundation bolts for a heavy drive. Presents simple 
calculations for finding the moment of resistance, the ten- 
sions in the bolts, and the pressure on the concrete. 


STRESS-STRAIN RELATIONS FOR CONCRETE 
UNDER CYCLIC LOADING 61-12 


ber 6) Va eh here ve 


B. P. Sinha, Kurt H. Gerstle and Leonard G. Tulin— 
Feb. 1964, pp. 195-212 


1964 SYNOPSES V.61 


An experimental investigation into the behavior of plain 
concrete under cyclic loading is described. Stress-strain 
curves obtained for concrete cylinders under such loading 
are presented, and analytical stress-strain relations for cyclic 
loading are derived. 

Assuming the property of uniqueness of stress-strain rela- 
tions, it is shown how the cyclic stress-strain curves can be 
used to predict the behavior of a concrete fiber subjected to 
an arbitrary load history (neglecting creep). 


TIME-DEPENDENT EFFECTS IN COMPOSITE 
CONCRETE BEAMS 61-13 


Dan E. Branson—Feb. 1964, pp. 213-230 


The effects of direct shrinkage and creep deformation 
and differential shrinkage in composite concrete beams are 
discussed. Two different methods for determining differential 
shrinkage stresses and deflections are briefly summarized 
and compared. Procedures for predicting the total (initial 
plus time-dependent) deflection of shored and unshored 
composite beams, in which the precast beams are either rein- 
forced or prestressed, are discussed. Also included is a 
discussion of existing experimental dato dealing with the 
time-dependent behavior of composite concrete beams. 


FLEXURE OF PERPENDICULAR MUTUALLY 


SUPPORTED CANTILEVERS 61-14 


«6 wv aha ee 


Panayiotis J. Spyropouvlos—Feb. 1964, pp. 231-238 


For architectural reasons, columns are frequently omitted 
at corners of buildings. To support the loads, spandrel 
beams are cantilevered and rigidly connected at their inter- 
sections. Because of the rigidity of connections, both canti- 
levers are subject to bending and torsion. 

Torsional moments are troublesome and difficult to 
handle. Special precautions must be used, both in the design 
of these beams and in proper placement of reinforcing steel. 

This study presents an analysis of two right angle canti- 
lever beams under varying load conditions. For ease in de- 
termining the bending and torsional moments at the end of 
cantilevers, a table of values is included. 


A METHOD FOR DETERMINING DEFLECTIONS 
IN BEAMS OF VARIABLE STIFFNESS 61-15 


Valeriu Petcu—Feb. 1964, pp. 239-244 


Uses the finite differences method for determining de- 
flections in beams of variable stiffness. A worked example 
using this method compares favorably with the same ex- 
ample solved previously by Maclaurin’s series. 


PRECAST CONCRETE TOROIDAL 
VAULT. . 


ee deere, © 0.6, te 


61-16 


Richard R. Bradshaow—Mar. 1964, pp. 257-264 


Describes the construction of a corrugated toroid shell 
roof for an ice skating rink. The geometry of the vault is 
discussed. Also the problems of precasting the double-curved 
concrete pieces on top of one another are investigated and 
the solutions to these problems are shown. The difficulties 
which arose during the erection and avoidance of these 


difficulties in the future are discussed. The economics of this 
system are noted. 


CRACKING IN NORFORK DAM... . . 61-17 


F. W. Sims, James A. Rhodes and Ray W. Clough— 
Mar. 1964, pp. 265-286 


1964 SYNOPSES V.61 


The development and detection of major transverse 
cracks in a mass concrete gravity dam is traced from the 
construction period through several years of project opera- 
tion. Methods for determining the extent and size of a 
principal crack in one block are described. 

The results of structural behavior instrumentation obser- 
vations showed the crack widths have not changed sub- 
stantially, that the structure exhibits an elastic response 
to live loads and temperature variations, and that there has 
been no apparent change in the stability of the structure 
during the past 10 years. 

Application of the finite element method in the theoreti- 
cal stress and displacement analysis of a cracked and 
uncracked gravity dam section is described. Results show 
stress concentrations of the order of 500 psi for the most 
unfavorable conditions of loading and specific crack height, 
and that only a moderate increase in maximum stress, to 
about 600 psi, will exist even when no limits are imposed 
on crack height. 

Norfork Dam is considered to be safe, with a single 
transverse crack existing in most spillway monoliths, under 
normal loading conditions which may be expected. Pro- 
visions are being made to limit adverse hydrostatic pressures 
beneath and within the structure. 


STRENGTH OF CONCRETE TEST CYLINDERS 
CAST IN WAXED PAPER MOLDS. . . . 61-18 


A. R. Cusens—Mar. 1964, pp. 287-292 


Confirms that the strengths of capped concrete test 
cylinders cast in waxed paper molds are less than those 
made in metal molds with identical procedures. Shows that 
the major differences in strength is attributed to the 
higher density of the cylinders cast in metal molds. Suggests 
that a heavier reusable base plate might be used with waxed 
paper molds. 


BIAXIAL ECCENTRICITIES IN ULTIMATE 


LOAD DESIGN. ........--- 61-19 


A. Aas-Jakobsen—Mar. 1964, pp. 293-316 


Describes a design method for short, reinforced concrete 
columns subjected to axial load and biaxial bending. The 
method is based on the ACI Building Code (ACI 318-63) 
and constant stress distribution. The method is also based 
on the assumptions that (1) the carrying capacity of a sec- 
tion is equal to the algebraic sum of the carrying capacities 
of the concrete and reinforcement at compression failure; (2) 
a stepwise constant stress distribution is used; and (3) when 
the edge stress of the concrete is fully employed, the stress 
in the reinforcing steel is also fully employed. 


DYNAMIC TESTS OF REINFORCED CONCRETE 
COLUMNS... ....---+++ ++ 61-20 


Kenneth F. Reinschmidt, Robert J. Hansen and Cheng 
Y. Yang—Mar. 1964, pp. 317-334 


Static and dynamic tests to failure were performed on 
205 reinforced and plain concrete columns with slenderness 
ratios (L/t) from 3 to 25, under concentric and eccentric 
loads. 

In general, the results of these tests compare well with the 
ACI column formulas, except for very long columns (L/t= 25), 
if the static strengths of concrete and steel are replaced by 
corresponding dynamic strengths which depend on the rate 
of loading. The results indicate that, for loads similar to 
those obtained experimentally, the dynamic columns are 
about 30 to 40 percent stronger than corresponding columns 
loaded statically, and that the effects of all inertial forces 
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are negligible, except for very slender (L/t=25) columns, 
which are 70 to 100 percent stronger when tested dynam- 
ically than when tested statically. 


INCREASING TENSILE STRENGTH OF 


TERRAZZOv Se. ee eas > esa 61-21 


A. M. Neville—Mar. 1964, pp. 335-344 


Results of tests on terrazzo as normally used and with the 
addition of glass fiber or asbestos fiber are presented. It is 
shown that glass fiber improves the early strength of terrazzo 
made with a moderately rapid hardening cement. 


EQUATION FOR THE STRESS-STRAIN 


CURVE OF CONCRETE. 61-22 


Prakash Desayi and S. Krishnan—Mar. 1964, pp. 
345-350 


A simple equation is proposed for the stress-strain curve 
of concrete in compression. The equation is found to repre- 
sent it well not only up to the maximum stress but also 
beyond, and may conveniently be adopted in the computa- 
tion of ultimate resisting moment of reinforced concrete 
sections. 


ON THE FORMULA FOR SPIRAL 
REINFORCEMENT 


Ti Huang—Mar. 1964, pp. 351-354 

Discusses the ACI Building Code formula for finding the 
minimum amount of spiral reinforcement in short columns. 
Suggests a modification of the formula based on data ob- 
tained from triaxial tests of concrete. 


TESTS FOR PRECAST WALL PANELS . . 61-24 


Subcommittee V, ACI Committee 533—Apr. 1964, 
pp. 369-382 


This report is submitted for discussion prior to preparing 
a recommended practice. Emphasis is placed on those speci- 
fication and production control tests and procedures which 
have led to confusion among architects, engineers, prefabri- 
cators, and owners. Tests for compressive strength and for 
freeze-thaw durability are discussed. Standard 6 x 12-in. 
cylinders are recommended for compressive strength samples 
wherever such procedure is practical. Otherwise, 4-in. cubes 
are suggested, the test results of which should be reduced 
20 percent as an estimate of cylinder strength. Due to the 
vertical orientation of most wall panels, specification of 
freeze-thaw testing is not recommended generally. The 
report recommends that wall panel concretes should be air 
entrained without specification of a fixed percentage of air 
content. A preliminary list of needed research is included. 


PREFABRICATED BUILDING MADE OF 
TRIANGULAR PRESTRESSED 


COMPONENTS. ........- ++ + 61-25 


Zenon A. Zielinski— Apr. 1964, pp. 383-398 


Describes a factory building in Warsaw, Poland, where 
the basic structural element is a precast unit in the shape of 
an equilateral triangle. The unit was used for both floors and 
walls. While the building was designed to be prefabricated, 
it presents all the advantages of a monolithic structure. 
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ULTIMATE STRENGTH WITH HIGH STRENGTH 
REINFORCING STEEL WITH AN INDEFINITE 
YIELD POINT 61-26 


Nripendra C. Sinha and Phil M. Ferguson—Apr. 
1964, pp. 399-418 


Ultimate strength analysis for concrete members rein- 
forced with high strength steel having an indefinite yield 
point has been used on Bernoulli's hypothesis, the absence 
of slip between concrete and steel, and on assumed ultimate 
concrete strain é.,. Interaction diagrams for eccentrically 
loaded columns have been plotted based on one such high 
strength steel. 

The moment capacities of eccentrically loaded symmetri- 
cal columns reinforced with total steel providing p = p’ 
of 2.5 or 4.0 percent were found to increase gradually with 
paced eccentricity to an absolute maximum value of 
moment fore = ©. 

Detail strain measurements showed that short-time load 
capacity was not reached until the compressive strain 
reached 0.0050 to 0.0060 and the rotation angle of a 1-in. 
element reached a minimum of 3600 x 10 ° radians for 
beams 6-in. deep or 840 x 10 ° radians per in. for a 
column 9 in. deep (eccentricity = 10.62 in.). 


ECONOMIC ASPECTS IN THE DESIGN OF 
SOME REINFORCED CONCRETE STRUCTURAL 
MEMBERS <... « - , +, o teearie 61-27 


Dudley G. Norman—Apr. 1964, pp. 419-440 


A relationship is expressed between the strength of con- 
crete mixes and their cost, in terms of unit costs of the mate- 
rials used in them. Expressions are then derived for the 
optimum dimensions of one-way slabs, two-way slabs, rec- 
tangular slabs, T-beams, and ribbed slabs, when subject to 
bending. Expressions are also derived for the cost of tied 
columns subjected to shear force. The cost of forming and of 
nominal reinforcement (for example, temperature steel) are 
considered. 

Both the British Standards and the ACI Code are used 
and, wherever appropriate, separate expressions are de- 
rived for each code of practice. The load factor methods of 
these codes are used when considering flexure and concen- 
tric thrust. 


THE RIDDLE OF SHEAR FAILURE AND ITS 
SOLUTION fications Rowe netnp eine paises ys 61-28 


G.N. J. Kani—Apr. 1964, pp. 441-468 


This paper intends to answer two questions: (a) What is 
the internal mechanism of the so-called shear failure of a 
reinforced beam, and (b) What is the strength of this 
mechanism? 

Under increasing load a reinforced concrete beam trans- 
forms into a comb-like structure. In the tensile zone the 
flexural cracks create more or less vertical concrete teeth, 
while the compressive zone represents the backbone of the 
concrete comb, The analysis of this structural system has re- 
vealed that two rather different mechanisms are possible: 
as long as the capacity of the concrete teeth is not exceeded 
the beam-like behavior governs; after the resistance of the 
concrete teeth has been destroyed a tied arch, having quite 
different properties, remains. 

For both mechanisms simple analytical expressions have 
been developed. Tests carried out at the University of 
Toronto on several series of reinforced concrete beams have 
cntvared this theory, as did some other available test 
results. 
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RESPONSIBILITY IN CONCRETE 61-29 


Roger H. Corbetta—May 1964, pp. 481-486 


Stresses the important role that ACI can play to insure 
greater quality workmanship in concrete construction. Sug- 
gests that a governing body be established with the authority 
to issue and revoke certificates of competency among con- 
tractors, concrete suppliers, and testing laboratories. 


GLOSSARY OF TERMS ON CEMENT AND 
CONCRETE TECHNOLOGY-INCREMENTS 


NO. 2,3, AND 4 61-30 


ot BVO Kee 


ACI Committee 116—May 1964, pp. 487-508 


As part of its mission, ACI Committee 116, Nomencla- 
ture, presents the third published installment of a glossary 
of terms on cement and concrete technology. The glossary 
has been divided into 13 increments which are being pre- 
sented to elicit discussion as they are completed, regard- 
less or order. Following publication and discussion of the 
final installment, the committee will review and combine the 
groups for consideration as an ACI standard. 


CONSTRUCTION OF BUTTRESSED DOME 
SEGMENT 


Andrew R. Nasser—May 1964, pp. 509-520 


Presents the construction phase of the Culver City High 
School Auditorium in southern California. Provides a general 
description of the structure but is principally a descriptive 
record of the construction operations. 


INFLUENCE OF TIES ON THE BEHAVIOR OF 
REINFORCED CONCRETE COLUMNS . . 61-32 


James F. Pfister—May 1964, pp. 521-538 


To aid development of the 1963 ACI Building Code, 11 
rectangular tied columns were tested under concentric load 
to explore the influence of arrangement and spacing of 
lateral ties on the strength and behavior of tied columns. In 
three of the columns, full ties were provided as required by 
the 1956 Code, and in another three columns only exterior 
ties were used. Two columns had ties only at the ends and at 
midheight of the columns, and three columns were provided 
with ties only at their ends. 

It was found that the primary function of the ties was to 
restrain the concrete laterally so that it could develop its full 
strength in a gradual type of compression failure. Exterior 
ties surrounding the longitudinal reinforcement were found 
to be as effective as combined interior and exterior ties con- 
forming to the 1956 Code. It is concluded that the new tie re- 
quirements of the 1963 Code should be entirely adequate. 


COMPUTER ANALYSIS OF CYLINDRICAL 
SHELLS 


A. C. Scordelis and K. S. Lo—May 1964, pp. 
539-562 


A computer program, written for the IBM 7090 com- 
puter, is described which determines the internal forces, 
displacements, and reactions in a simply supported, multiple- 
cylindrical shell subjected to a set of known loads and 
boundary conditions. The structure analyzed may consist of 
up to 25 circular shell segments joined along their longi- 
tudinal edges. 
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The program uses a direct stiffness solution in matrix 
form to analyze the multiple shell system and the formulation 
is based on the Donnell-Jenkins shell equation. 

Results obtained using the computer program are pre- 
sented and used to discuss the effect of a number of var'- 
ables in the design of multiple cylindrical shells. 


THE RESTRAINED LONG CONCRETE COLUMN 
AS A PART OF A RECTANGULAR 


AYN 8 SB ta CER Se so pie ace it 61-34 


John £. Breen and Phil M. Ferguson—May 1964, 
pp. 563-588 


This investigation was concerned with the long tied 
column as part of a building frame. The column was directly 
loaded axially while a beam supplied a moment loading in 
such a manner that the far end of the column was restrained 
against rotation, but was not completely fixed. Short-time 
loading to failure was used for five frames. A single test 
under 90 day sustained load followed by loading to failure 
was included. 

At a nominal eccentricity of 0.3 of the column thickness, 
there was no long column strength reduction. 

At an eccentricity of 0.1 of the column thickness there 
was no long column strength reduction at an h/t of 15 but at 
an h/t of 30 there was a 3 percent reduction for one speci- 
men and 8 percent for another. 

The longer columns were considerably relieved of their 
moment loading by virtue of their reduced stiffness at higher 
loads. The shorter columns were greatly shielded by com- 
pression hinging at their loaded end. 


STRESSES IN END BLOCKS OF A POST- 


TENSIONED PRESTRESSED BEAM. 61-35 


Ti Huang—May 1964, pp. 589-602 


The stresses in the end blocks of a post-tensioned pre- 
stressed concrete beam were studied by actual measurement 
with SR-4 strain gages, as well as by numerical analysis. 
The results were then compared with the computed values by 
the methods of Magnel and Guyon. Although no general 
conclusion was attempted, it was apparent from this study 
that both existing methods may be considerably in error in 
the estimation of critical vertical stress. It was also found 
that the vertical tensile stress is higher in an end block with 
a length-depth ratio of 1.5 than in a block with a ratio of 1, 
and that a critical tensile zone exists near the interior of the 
end block, if the beam body is of |, T, or box shape. 


CHECK LIST FOR BATCH PLANT 


INSPECTION. ....... 61-36 


Lyman S. Bray and Oswin Keifer, Jr.—June 1964, 
pp. 625-642 


The detailed check list presented was developed for use 
by concrete inspectors. The check list, when properly used, 
will familiarize the inspector with the batch plant, will indi- 
cate any items not complying with the specifications, and will 


- indicate items not considered sound batching and mixing 


procedures. The check list is comprehensive to provide for the 
many variables encountered in batching and mixing plants 
and will not apply in its entirety to any particular plant. The 
major uses of the check list and the contributions to the qual- 
ity control of concrete production are: (1) Determination of 
specification compliance of a concrete batching and mixing 
plant prior to start of operations; (2) Evaluation of a con- 
crete plant and its operation; and (3) Familiarization of a 
concrete inspector with the batching plant and its operation; 
and (4) Assistance in training concrete inspectors for batch 


plant operations. 
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SHEAR STRENGTH OF REINFORCED 
STRUCTURAL LIGHTWEIGHT AGGREGATE 
CONCRETE SLABS . 61-37 


Eivind Hognestad, Richard C. Elstner and J. A. 
Hanson—June 1964, pp. 643-656 


To aid development of the 1963 ACI Building Code, six 
lightweight concrete slabs were tested to explore the shear 
strength of slabs made with structural lightweight aggre- 
gate concrete as compared to similar slabs made with 
normal weight concrete. This limited investigation indicated 
that the shear strength of lightweight slabs is characterized 
by the splitting tensile strength of the concrete rather than 
by compressive strength. This conclusion is reinforced by 
previous findings regarding the shear strength of. lightweight 
beams. The derivation of the 1963 ACI Code provisions for 
the shear strength of lightweight aggregate concrete slabs 
is explained and substantiated by the test findings. 


TENSILE STRENGTH OF CONCRETE 

AFFECTED BY UNIFORMLY DISTRIBUTED AND 
CLOSELY SPACED SHORT LENGTHS OF WIRE 

REINFORCEMENT 61-38 


James P. Romualdi and James A. Mandel—June 
1964, pp. 657-672 


Fracture arrest concepts applied to closely spaced wire 
reinforced concrete have revealed that tensile stress is 
proportional to the inverse square root of wire spacing. 
Previous theoretical and experimental studies have demon- 
strated this for the case of continuous wires arranged 
parallel! to one another and parallel to the direction of 
major principal stress. Similar results may be achieved with 
short lengths of wire in random orientation but nearly uni- 
form spacing throughout the concrete. A correction factor 
must be considered to account for the fact that some portion 
of the wires are not properly oriented for effective crack 
control. The crack arrest mechanism is demonstrated for 
beam and indirect tension (splitting) specimens. 


CHIMNEY FOUNDATIONS . . 61-39 


John W. Smith and Max Zar—June 1964, pp. 673- 
700 


A method is described for designing chimney founda- 
tions for various loading conditions with the help of 
circular slab theory. Pile foundations are included. Charts 
are presented for facilitating the analysis. An example 
is given for a footing on soil. 


BEHAVIOR OF CONCRETE COLUMNS 
REINFORCED WITH HIGH STRENGTH 
STEELS @ = pole ore ss eee oes Ol =-40 


Claudio E. Todeschini, Albert C. Bianchini and 
Clyde E. Kesler—June 1964, pp. 701-716 


The use of high strength steels in reinforced concrete 
columns was investigated by conducting parallel theoretical 
and experimental studies. The results of the experimental 
work are given and the behavior of the specimens under 
load described. A brief outline of the theoretical analysis 
is presented together with a list of the assumptions made. 
Discussion of the results and comparison between theoretical 
and experimental values are made with special empahsis on 
the effect of eccentricity of loading, concrete strength and 
percentage of reinforcement. 
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The fuller utilization of the strength capacity of the high 
strength steels is discussed in the light of the conclusions 
drawn from the investigation and a comparison is made with 
the requirements of the current Building Code (ACI 318-63). 


APPROXIMATE ANALYSIS OF SHEAR WALLS 
SUBJECT TO LATERAL LOADS 61-41 


Riko Rosman—June 1964, pp. 717-734 


Presents a simple, approximate analysis for various types 
of shear walls widely used in present engineering practice. 

The continuous sytem method is used and the integral 
shear forces in the continuous connections of individual piers 
are chosen as the statically redundant functions. Deforma- 
tions due to bending moment, the contribution of normal 
forces in the piers, and shear forces in the connecting 
beams are taken into account. 

Deals primarily with the problem of a concentrated 
lateral load at the top of the wall; formulas for a distributed 
loading are given, but without derivation. 


RECOMMENDED PRACTICE FOR CONCRETE 
INSPECTION (ACI 311-64). ...... 61-42 


Announcement of ACI standard 
Separate copies of the standard available 
ACI 311-64 supersedes Title No. 60-65 


ACI Committee 311—July 1964, p. 753 


This recommended practice sets forth standards and 
procedures relating to concrete construction which will 
serve as a guide to owners, architects, and engineers in 
planning their inspection program. The need for adequate 
inspection as a requirement for high quality, attractive 
appearing concrete at the least cost is emphasized. 


SLIP FORMING NEW YORK STATE WORLD'S 
FAIR PAVILION 61-43 


© pe Fone le were) i testeben va 


Maurice Madison—July 1964, pp. 755-762 


The New York State Pavilion at the 1964-1965 World’s 
Fair in New York consists of two primary elements. The 
main exhibit structure which features 16 monolithic columns 
supporting a suspended roof of multicolored plastic. In con- 
junction with the exhibit structure are three concrete ob- 
servation towers of 100, 180, and 230-ft heights. The 
columns and observation tower structures were erected by 
the slipform method. The construction procedure for these 
elements is described. 


LOAD-MOMENT-CURVATURE CHARACTER- 
ISTICS OF REINFORCED CONCRETE 
CROSS SECTIONS 


ap sl orien 48 Tem a Oia ye 


E. O. Pfrang, C. P. Siess and M. A. Sozen—July 
1964, pp. 763-778 


Presents a method for the development, in a usable form, 
of data relating axial load, moment and curvature for re- 
inforced concrete cross sections. The method is such that it 
does not require extensive simplifying assumptions concern- 
ing the stress-strain relationship for the concrete and the 
reinforcement. 

The method is applied to several cross sections, and in- 
formation is presented and discussed concerning the relation- 
ship between axial load, moment, and curvature. The effect 
of several cross-sectional parameters on this relationship 
is also discussed. 
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REPLACEMENT OF LIGHTWEIGHT AGGREGATE 
FINES WITH NATURAL SAND IN STRUCTURAL, 
CONCRETE 61-45 


oo el ie s/o hla Ae OR OF Pw re 


J. A. Hanson—July 1964, pp. 779-794 


Reports an investigation of the effect of replacing the 
fines of four particular structural lightweight aggregates 
with equal volumes of natural sand. Cement contents were — 
varied to obtain compressive strengths over the range of 
3000 to 6000 psi. A comparison of the reported physical 
properties for lightweight concrete was provided by tests 
of normal weight concrete of corresponding compressive 
strength. 

The test results are presented for each of the lightweight 
aggregates, showing the mix and physical properties, as 
functions of the partial or complete fine aggregate replace- 
ment, for concretes at compressive strength levels of 3000, 
4000, 5000, and 6000 psi. 

In general, the structural properties were improved as 
the amount of natural sand was increased, but this improve- 
ment was achieved only with considerable increase in the 
unit weight. Decrease of total water and cement contents 
required for a given slump and compressive strength were 
greater for the harsher crushed aggregates. 


STRESSES IN POINT SUPPORTED 
COMPOSITE WALLS 


Saki Rosenhaupt—July 1964, pp. 795-810 


Based on a proposed general elastic theory of com- 
posite walls, the particular case of masonry walls with rein- 
forced concrete foundation beams acting as tension ties is 
studied, numerical examples solved for different wall-beam 
rigidity ratios, and conclusions derived as to the use of 
simplifying assumptions. 


DURABILITY AND BEHAVIOR OF 
PRETENSIONED BEAMS 


ore wre. Par ee 


Edwin C. Roshore—July 1964, pp. 811-846 


To develop data on the factors affecting the durability 
of pretensioned concrete beams, 28 large beams containing 
pretensioning strands and 412 small companion specimens 
without pretnsioning strands were fabricated. The concrete 
in 22 of the beams was air-entrained; that in the other six 
was not. An appendix presents computations used in design- 
ing the beams. 

Some of the beams were subjected to laboratory tests, 
which indicated that the air-entrained beams showed less 
average camber and less midspan deflection, but the non- 
air-entrained beams withstood greater average flexural 
loads. A number of the auxiliary specimens were also tested 
in the laboratory to determine the strength, elastic, and 
plastic properties of the concrete. 

Some specimens were exposed to natural weathering. A 
few early results are noted. 


FREE-STANDING STAIRS 


Franz Sauter—July 1964, pp. 847-870 


A direct method for analyzing free-standing stairs with 
equal upper and lower runs and without landing support is 
presented for a symmetric loading case. The method is based 
on Fuchsteiner’s simplification of the stair structure into a 
space frame composed of linear bar elements. Deformations 
are calculated from the work integral with the application of 
the principle of least work; and redundants are determined 
by solving the elastic equations. Selection of a proper 
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statically determinate system allows a direct approach and 
obviates the tedious calculation of unknown moments by 
superposing different supporting conditions. This selection 
also allows consideration of both cases of fixed and simple 
support conditions at the upper and lower floor levels. Intro- 
ducing two minor simplifications, the method is further 
developed to include worked-out formulas for the redun- 
dants, and design charts are presented which permit the 
direct reading of coefficients for the calculation of the un- 
known moments as a function of the geometric properties of 
the stair and for different loading conditions. The calculation 
of an otherwise highly complex structure is reduced to a 
minimum as shown in an example. 


RATE OF LOADING EFFECT ON MOMENT- 
CURVATURE RELATION IN PRESTRESSED 


CONCRETE BEAMS .......... 61-49 


1. O. Oladapo—July 1964, pp. 871-888 


Describes experiments to investigate the effect of the 
rate of loading on the moment-curvature relation of pre- 
stressee concrete beams. It was found that the relation is 
dependent on the rate of loading, the steel ratio, and on the 
ratio of the effective depth to the over-all depth of the 
beam. The ultimate moments of under-reinforced sections 


tend to increase with increase in the rate of loading. In the 


case of over-reinforced sections, it seems that there is a rate 
of loading at which the ultimate moment is a minimum. 


GLOSSARY OF TERMS ON CEMENT AND 
CONCRETE TECHNOLOGY— 


INCREMENT NO.6.......... . 61-50 


116—Aug. 1964, pp. 913-920 


As part of its mission, AC] Committee 116, Nomencla- 
ture, presents the fourth published installment of a glossary 
of terms on cement and concrete technology. The glossary 
has been divided into 13 increments which are being pre- 
sented to elicit discussion as they are completed, regardless 
of order. Following publication and discussion of the final 
installment, the committee will review and combine the 
groups for consideration as an ACI standard. 


SUGGESTED DESIGN OF JOINTS AND 
CONNECTIONS IN PRECAST STRUCTURAL 
RONGRETE0S . a es ss ee ee Ol-Ol 


‘ACI-ASCE Committee 512—Aug. 1964, pp. 921- 


938 


This report presents methods by which joints for use in 
precast concrete construction may be designed. The recom- 
mendations are intended to help provide that all joints and 
connections perform their function at all stages of loading 
without overstress and with proper safety factors against 
failure due to overload. The joints and connections discussed 
are those between precast members, between precast mem- 


_ bers and cast-in-place concrete members, and between pre- 
_ cast members and structural steel members. 


SHEAR BOND STRENGTH BETWEEN COARSE 


AGGREGATE AND CEMENT PASTE 


OR MORTAR .......--+-++ ++ 61-52 


Michael A. Taylor and Bengt B. Broms—Aug. 1964, 
pp. 939-958 


Microscopic cracks which develop during settling and 
hardening, and during subsequent loading form either in the 
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cement or mortar matrix, or along the aggregate-matrix 
interfaces. The latter cracks may be caused either by tensile 
or by shear stresses (tensile or shear bond cracks, 
respectively), or by combinations of tensile and shear 
stresses. 

The shear bond strength at the interface, as affected by 
type of aggregate and composition of cement or mortar 
matrix (at different water-cement and cement-sand ratios), 
has been investigated. The shear bond strength is evaluated 
in terms of the friction angle ¢ and the cohesion c. The shear 
bond strength was found to be governed chiefly by the in- 
ternal friction and ¢ which appears to be nearly independent 
of the composition of both aggregate and matrix. 

A hypothesis for predicting location and development of 
shear bond cracks is presented. Its validity has been in- 
vestigated by microcrack studies on longitudinal slices cut 
from plain concrete cylinders which have been loaded in 
axial compression. 


FLAT PLATE STRUCTURES* . 61-53 


John F. Brotchie and J. J. Russell—Aug. 1964, pp. 
959-996 


A simplified procedure for analysis of flat plate structures 
is presented. The results obtained from this analysis are 
utilized to control behavior in the structure virtually through- 
out the loading range. The end result is a simple method for 
directly designing flat plate structures both of reinforced 
concrete and prestressed concrete, allowing optimum be- 
havior and maximum material economy to be directly 
obtained. 


FLEXURAL CRACKING IN TWO-WAY 
CONCRETE SLABS REINFORCED WITH HIGH 
STRENGTH WELDED WIRE FABRIC . 61-54 


Edward G. Nawy—Aug. 1964, pp. 997-1008 


A detailed investigation is reported on the flexural crack- 
ing behavior of two-way concrete slabs reinforced with cold- 
drawn plain high strength welded wire fabric: Large scale 
square slab panels were used. They were simply supported or 
clamped and were centrally loaded. 

Crack width propagation was observed with illuminated 
microscopes at close space intervals on the major cracks. 
Strain in the wire reinforcement was electronically recorded 
in the locations where the crack widths were observed. Com- 
pressive strain in the concrete and deflection at critical loca- 
tions were also measured. The size and spacing of the wire 
were varied in the different specimens to observe their effect 
on the cracking behavior. 


CONTINUITY OF PRISMATIC NORTHLIGHT 
SHEDS THROUGH THEIR WINDOW 


PLANES Se) ce a0) nes 61-55 


Amin Ghali—Aug. 1964, pp. 1009-1020 


Paper deals with sheds in the form of cylindrical shells or 
folded plates usually built spanning in the east-west direction 
with the windows facing north. The stresses in the direction of 
the span can be calculated by the Lundgran beam method. 
Consecutive shed units are normally connected by posts be- 
tween the windows. In this paper the sheds are assumed to 
be of one span, and consecutive shed units are connected, 
apart from the window posts, by a solid wall for a short 
distance in the window plane near the two supports. This 
creates a special type of continuity which is shown to have a 
considerable effect on the stresses in the direction of the 
span. A method of calculation is presented in which the effect 
of this continuity is taken into consideration. A numerical 
example is given of a shed of the shell type 
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kESPONSE OF SINGLY REINFORCED BEAMS 
TO CYCLIC LOADING . 61-56 


B. P. Sinha, Kurt H. Gerstle and Leonard D. Tulin— 
Aug. 1964, pp. 1021-1038 


Reports on an investigation of the response of simply sup- 
ported beams to arbitrary cyclic load histories. A bending 
theory of reinforced beams is developed and compared with 
test results. Comparison indicates that the theory may give a 
rough indication of the behavior of reinforced concrete 
beams under cyclic loading. 


PROPOSED REVISION OF RECOMMENDED 
PRACTICE FOR EVALUATION OF COMPRES- 
SION TEST RESULTS OF FIELD CONCRETE 
(ACI 214-57) 61-57 


a, Jay Say een el fe aL ie ee ome Es 


ACI Committee 214—Sept. 1964, pp. 1057-1072 


Statistical methods provide valuable tools for assessing 
results of strength tests, and such information is also of value 
in refining design criteria and specifications. The report dis- 
cusses briefly the numerous variations that occur in the 
strength of concrete and presents statistical methods which 
are useful in interpreting these variations. Criteria are 
offered that can be used to establish specifications and main- 
tain required uniformity. An appendix presents a simplified 
version of statistical quality control procedures. 


PROPOSED REVISION TO ACI STANDARD— 
MANUAL OF STANDARD PRACTICE FOR 
DETAILING REINFORCED CONCRETE 
STRUCTURES (ACI 315-57) 


ACI Committee 315—Sept. 1964, pp. 1073-1090 


This manual presents recommended methods and stand- 
ards for preparing drawings for the fabrication and placing 
of reinforcing steel in reinforced concrete structures. 

The manual is up-dated to conform to design concepts 
of the new ACI Building Code (ACI 318-63) including tor- 
sion reinforcing, staggered column splices, simplified column 
tie layouts, all lap splices, closer tolerances in placing rein- 
forcement, and simplified hook splices. New developments 
in materials and methods of construction recognized include 
electronic computer detailing, prestressed concrete, precast 
concrete, special large reinforcing bars, high yield point 
reinforcement, deformed welded wire fabric, and welded or 
mechanical butt splices. 


CONCRETE SHELL STRUCTURES— 


PRACTICE AND COMMENTARY ... . 61-59 


ACI Committee 334—Sept. 1964, pp. 1091-1108 


A report on the practical aspects of shell design includ- 
ing recommendations and a commentary for designers of 
thin concrete shells. General guidance based on current 
practice is given on analysis, proportioning, reinforcing and 
construction. A selected bibliography on analytical methods 
featuring design tables and aids is included to assist the 
engineer. 


CARBONATION AND SHRINKAGE STUDIES OF 


NONPLASTIC, EXPANDED SLAG CONCRETE 
CONTAINING FLY ASH*....... - 61-60 


George W. Washa and Richard L. Fedell—Sept. 
1964, pp. 1109-1124 
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This paper presents the results of carbonation and 
shrinkage studies of nonplastic, expanded slag concrete 


made with and without fly ash. Test specimens were 


subjected to moist, low pressure steam and high pressure 
steam curing conditions. Five different storage conditions 
including normal air drying, oven drying, and carbonation 
treatments at various ages and concentrations were used. All 
specimens were subjected to a final carbonation and two 
wet-dry cycles at the end of the storage period. Test results 
show that some carbonation treatments are effective in re- 
ducing later shrinkage. 


DAMPING CHARACTERISTICS OF 
PRESTRESSED CONCRETE. ....... 


Joseph Penzien—Sept. 1964, pp. 1125-1148 


Reports on an investigation to determine the basic damp- 
ing characteristics of prestressed concrete beams under 
dynamic loading. The basic structural parameters varied in 
the experiment were: ‘ype of prestress, intensity of prestress, 
and ultimate strength of concrete. The dynamic conditions 
imposed on each specimen were steady state forced vibra- 
tion and free vibration about the static unloaded equilibrium 
position. Internal damping was observed to depend a great 
deal on loading history and on amplitude of displacement. 
It was also observed that cracking of concrete is an im- 
portant parameter. Therefore, magnitude and type of pre- 
stress have an indirect influence on damping since they 
control cracking to a considerable extent. Most of the 
equivalent viscous damping factors measured ranged from 
0.5 to 7.0 percent of critical values depending on the degree 
of cracking permitted in each test. 


ENGINEERING FEATURES OF FREE-FORM 
CONCRETE THIN SHELL FOR EASTMAN 
KODAK PAVILION. ......... ° 


Lev Zetlin—Oct. 1964, pp. 1249-1260 


The roof of the main building of the Eastman Kodak 
Pavilion at the 1964-1965 New York World’s Fair consists 
of a free-form shell covering a 60,000 sq ft area. The shell 
has undulating surfaces, not definable geometrically, and is 
penetrated by a number of large openings. 

Construction of the shell and testing and control proce- 
dures of lightweight concrete are discussed. Brief mention is 
made of those design features which affected the construc- 
tion of the shell. 


STUDY OF THE MECHANISM THROUGH 
WHICH CALCIUM CHLORIDE ACCELERATES 
THE SET OF PORTLAND CEMENT .. . 61-63 


Arnold M. Rosenberg—Oct. 1964, pp. 1261-1270 : 
A kinetic study of the reaction between calcium chloride _ 


and portland cement was made. It was found that: (1) Al- 
through calcium chloride reacts with C; A, the reaction rate, 
particularly in the presence of gypsum, is too slow to account 
for the set acceleration; (2) CaCl definitely accelerates 
strength development in hydrating C:S but does not react 
chemically with the C, S; (3) Electron micrographic evidence 
suggests that CaCl, alters the shape of the hydration 
products formed when cement sets. 


BEHAVIOR OF MORTAR FILLED STEEL TUBES 
IN COMPRESSION. ...... . 61-64 


Harold J. Salani and James R. Sims—Oct. 1964, 
pp. 1271-1284 
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Elastic and inelastic behavior of mortar filled tubes in 
compression was investigated. The work was restricted to 
seamless steel tubes ranging from 1 to 3 in. in diameter. 
Experimental values of the ultimate axial load capacities 
are compared to the theoretical values obtained from the 
tangent modulus formula. 


PRISMATIC FOLDED PLATES—A SIMPLIFIED 
PROCEDURE OF ANALYSIS. . 61-65 


Eliahu Traum—Oct. 1964, pp. 1285-1304 


A simplified, yet exact procedure for the analysis of pris- 
matic folded plates is presented. The ridges are first con- 
sidered as unyielding supports for the calculation of all 
transverse moments in the slab. Then they are subjected to 
unknown loads which constitute the true slab reactions, tak- 
ing into account the settlement of the ridges. One single mo- 
ment distribution is sufficient to express the relationship 
between those reactions. A set of linear simultaneous equa- 
tions yields their exact values. The method is illustrated by 
a numerical example. 


BEHAVIOR OF REINFORCED CONCRETE 
FRAMES SUBJECTED TO REPEATED 


REVERSIBLE LOADS 61-66 


Vitelmo V. Bertero and George McClure—Oct. 1964, 
pp. 1305-1330 


Five model frames were tested with the primary objective 
of determining if it would be possible to disregard the prob- 
lem of alternating plasticity for the case of reinforced 
concrete frames. 

Two of the model frames were tested under proportional 
loading to apparent collapse to determine the instantaneous 
collapse load. Each of the other three frames were subjected 
to a large number of cycles of ultra severe alternating over- 
loads, and then loaded to apparent collapse. 

The test conducted under repeated alternating overload- 
ings indicated that the bond strength around the critical 
sections, and the stiffness of the frames, were greatly re- 
duced by repetition of the alternating overload cycles. How- 
ever, the frames were not damaged so far as their ultimate 
strengths were concerned. 


INSPECTION AND MAINTENANCE OF 
CONCRETE IN SERVICE ....... - 61-67 


|. D. MacKenzie—Nov. 1964, pp. 1345-1358 


A continuing inspection by nonoperating personnel was 
organized some 20 years ago to assess the condition of 
structures making up a large hydro-electric power system. 
The purpose of this program is to insure that all structures 
are maintained in such condition that they can safely per- 
form all functions for which they were designed. A secondary 
result of the inspection is the virtual elimination of major 
unforeseen maintenance expenditures. 

As a part of this service, the cause of deterioration of 
structural materials is determined, if possible, before recom- 
mendations for repair complete with cost estimates are sub- 
mitted to the owner. The program has been developed to 
such a stage that major items of concrete maintenance can 
be scheduled 5 years in advance, with a tentative schedule 
drawn up for the following 5 years. 

This paper is limited to methods of concrete inspection 
and maintenance. Methods of concrete repair found to be 
suitable in the area, which extends to the southerly limit of 
the boreal or northern climatic region, are described briefly. 
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DYNAMIC PROPERTIES OF REINFORCED AND 
PRESTRESSED CONCRETE STRUCTURAL 


COMPONENTS. 61-68 


M. L. James, G. M. Smith and L. D. Lutes—Nov. 
1964, pp. 1359-1382 


Sixteen concrete beams were subjected to sinusoidal ex- 
citing forces of varying magnitudes for the purpose of evalu- 
ating the flexural rigidity and internal damping properties. 
Experimental data were obtained for both reinforced and 
prestressed beams fabricated with Haydite aggregate and a 
siliceous aggregate. The percent of reinforcement was varied 
for the reinforced concrete beams. 

The studies indicated that: (a) Modulus of elasticity of the 
prestressed concrete made with siliceous aggregate was 20 
to 30 percent higher than that of companion reinforced con- 
crete beams. (b) Damping in reinforced and prestressed 
concrete beams was not viscous for small amplitudes of vi- 
bration. (c) Prestressed beams, with siliceous aggregate, 
showed much greater resistance to cracking than regular re- 
inforced beams. (d) The effect of uniaxial prestress on a 
concrete plate indicates that the modulus of elasticity in the 
direction of prestress in the plate was raised approximately 
26 percent. 


HORIZONTAL SHEAR CONNECTIONS BETWEEN 
PRECAST BEAMS AND CAST-IN-PLACE 


SLABS... 61-69 


J. C. Saemann and George W. Washa—Nov. 1964, 
pp. 1383-1410 


This project has been concerned with the strength of the 
joint between precast concrete beams and cast-in-place con- 
crete slabs. In the experimental program 42 beams and 
necessary control cylinders were tested in an attempt to 
provide information on the following variables: degree of 
roughness of contact surface, length of shear span, percent- 
age of steel across the joint, effect of shear keys, position 
of the joint with respect to the neutral axis, and concrete 
compressive strength. Results obtained indicate complex re- 
lations between roughness of surface joint, percent steel 
across joint, and shear span. 


TESTS OF STRUCTURAL BOND OF MASONRY 
MORTARS TO CONCRETE BLOCK 61-70 


R. E. Copeland and Edwin L. Saxer—Nov. 1964, 
pp. 1411-1452 


Reports the effects of various factors on tensile and shear 
bond of masonry mortars with a view to establishing a basis 
for recommendations for obtaining strong joints. Tests were 
conducted to determine the effect of mortar materials, speci- 
men storage, mortar mixes, variations in block composition, 
differences in block curing, and type of masonry assemblage. 
Also in one test series the tensile bond of epoxy adhesives 
used in place of mortar was investigated. 


ULTIMATE STRENGTH IN COMBINED 
BENDING AND TORSION OF CONCRETE 
BEAMS CONTAINING ONLY LONGITUDINAL 
REINFORCEMENT .......-.--.-~- 61-71 


Hans Gesund and Lawrence A. Boston—Nov. 1964, 
pp. 1453-1472 
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Rectangular concrete beams were tested to destruction 
under combined bending and torsional loads. The beams 
contained only longitudinal reinforcement, and concrete 
strength, amount of reinforcement, and moment torque 
ratios were varied. A theoretical model was developed from 
the observed failure mechanisms, and was used to check the 
test results. 


RIGID FRAME RAILROAD BRIDGES IN 


JAPAN . 61-72 


1964, pp. 1489-1508 


As a result of a study, a multispan rigid frame was 
selected as the standard type for elevated bridges on the 
new 320-mile railroad connecting Tokyo and Osaka. This 
paper describes the preliminary design to select a standard 
frame, and the design and construction techniques used for 
the nearly 70 miles of bridges which incorporate the selected 
standard. Details are presented on torsional moments in 
double-tee beams; design of beams; problems concerning the 
slabs and columns; lateral stiffness and earthquake re- 
sistance; footings; and foundation settlement. 


ULTIMATE STRENGTH IN COMBINED 
BENDING AND TORSION OF CONCRETE 
BEAMS CONTAINING BOTH LONGITUDINAL 
AND TRANSVERSE REINFORCEMENT. . 61-73 


Yoshiji Matsumoto—Dec. 


Hans Gesund, Frederick J. Schuette, George R. 
Buchanan, and George A. Gray—Dec. 1964, pp. 
1509-1522 


Rectangular concrete beams were tested to destruction 
under combined bending and torsional loads. The beams 
contained both longitudinal and transverse reinforcement, 
and concrete strength, amount and spacing of reinforce- 
ment, and moment-torque ratios were varied. A theoretical 
model was developed from the observed failure mechanisms 
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and was used to check the results of these tests and also the 
results of other tests reported in the_literature. 


STRESSES AROUND CIRCULAR INCLUSIONS 
DUE TO THERMAL GRADIENTS WITH 
PARTICULAR REFERENCE TO REINFORCED 
CONCRETE 61-74 


1 iat 1 16) whee! One aan eel 


J. Dundurs and O. C. Zienkiewicz—Dec. 1964, 


pp. 1523-1534 


A solution of an elastic, conducting circular inclusion in 
an elastic medium subject to a uniform temperature gradient 
is presented. The problem has several practical applications, 
but interest on it was focused by the increasing use of rein- 
forced concrete in situations of high temperature gradients, 
such as nuclear reactor shields. The magnitude and distribu- 
tion of stresses around a steel reinforcing bar in concrete is 
studied in some detail. 


STRESS DISTRIBUTION, CRACK PATTERNS, 
AND FAILURE MECHANISMS OF REINFORCED 
CONCRETE MEMBERS 61-75 


a) te lewis ‘he elem. lee Ge 


Bengt B. Broms—Dec. 1964, pp. 1535-1558 


The flexural cracks which form in reinforced concrete 
beams cause a stress redistribution which results in secondary 
shear and normal stresses. It is possible to predict this 
stress redistribution by a simple method based on equilibrium 
requirements. High secondary shear stresses, which probably 
contribute to the development of diagonal tension cracks, 
were calculated to act close to the neutral axis. Also, 
secondary transverse tensile stresses were calculated within 
the compression zone and at the level of the reinforcement. 
It is hypothesized that the horizontal cracks which result 
from these lateral tensile stresses affect the failure mecha- 
nisms of these members. 


FOR NO-SLUMP CONCRETE 


BUILDINGS ......-+--- +e 
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1.62 synopses 


PROPOSED STANDARD: RECOMMENDED 
PRACTICE FOR SELECTING PROPORTIONS 
62-1 


Subcommittee 2, ACI Committee 211—Jan. 1965, 
“pp. 1-22 


This proposed standard is intended as a supplement to 
ACI Standard “Recommended Practice for Selecting Propor- 
tions for Concrete (ACI 613-54).” The standard describes a 
procedure for proportioning concretes having slumps in the 
range of zero to 1 in. and consistencies below this range, 
for aggregates up to 1-1/2 in. maximum size. Suitable equip- 
ment for measuring such consistencies is described. Tables 
similar to those in ACI 613-54 are provided which, along 
with laboratory tests on physical properties of fine and 
coarse aggregate, yield information for obtaining concrete 
proportions for a trial mixture. Examples of the use of these 
tables, in conjunction with tables in ACI 613-54, are given. 


LARGE PRECAST FRAMES USED IN 


UNIVERSITY CONSTRUCTION . 62-2 


~ German Gurfinkel—Jan. 1965, pp. 23-34 


The analysis, design, and construction of the precast 
frames of the Residence Halls for the University of Havana 
are discussed with particular attention being given to the 
erection procedure. Considerations are also made of the 
savings in cost and time obtained by erecting complete 
structural frames in one operation. 


TECHNIQUE FOR INVESTIGATION OF 
INTERNAL CRACKS IN REINFORCED 


CONCRETE MEMBERS ..... 62-3 


Bengt B. Broms—Jan. 1965, pp. 35-44 


A method is described by which the internal crack pat- 
tern, crack width, and crack spacing in reinforced members 
can be investigated. 

The method consists of injecting a resin into loaded ten- 
sion or flexural reinforced concrete members. The applied 
load is maintained for 6 to 8 hr while the resin is allowed to 
set. The members are then cut open by a diamond saw and 
the internal cracks (maintained in their original positions) 
are studied with a microscope. 


INTERACTION OF SHEAR WALL-FRAME 


- SYSTEMS IN MULTISTORY 
62-4 


Phillip L. Gould—Jan. 1965, pp. 45-70 


The problem of shear wall-frame interaction is investi- 
gated by a method which emphasizes the physical interrela- 
tionships between the components and minimizes the 
mathematical complexity. The problem is reduced to that 
of a cantilever beam supported by concentrated elastic re- 
actions. Expressions are derived to set up a simultaneous 
equation solution for deflections at each story. The simpli- 
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fications and assumptions in the analysis are discussed and 
procedures for extending the scope of the solution to more 
complex problems are given. Several examples are consid- 
ered and compared to solutions by other methods. 


DEVELOPMENT LENGTH FOR LARGE HIGH 


STRENGTH REINFORCING BARS* 62-5 


Phil M. Ferguson and J. Neils Thompson—Jan. 1965, 
pp. 71-94 


Supplementing an earlier report on # 3, #7, and a few 
#11 bar beams, this investigation reports on 33 #11 bar 
beams and seven # 18S bar beams, all of ASTM A431 steel 
having fy above the 75 kips per sq in. minimum. Bar cover, 
beam width, stirrup ratio, development length, and depth of 
concrete cast below the bar were the primary variables. 

Diagonal tension limitations, at much lower stresses than 
expected, complicated these tests and possibly lowered the 
recorded bond values. The previously reported decrease in 
bond resistance with increasing development length showed 
to be less significant for lengths greater than 50 in. and 
possibly the resistance even levels off. 

Crack width at service load seemed significant for these 
large high strength bars when development lengths were 
above 40 in., but crack width seemed little worse for a 101- 
in. length with a #18S bar than for a 50-in. length with a 
# 11 bar. 

Extra cover over the bar increased bond resistance but 
was not helpful in reducing surface crack width. Ordinary 
stirrups offset the reduction of bond strength brought about 
by placing two bars in a beam (equivalent to a narrower 
beam per bar) but otherwise generally added little to bond 
strength or crack width control. 


PREDICTION AND CONTROL OF STRESSES 


IN CONCRETE BLOCK 62-6 


Frederick O. Ruud—Jan. 1965, pp. 95-104 


Development of criteria for the prediction of thermal 
stresses in concrete dam construction block during cooling 
operations prior to grouting is outlined. A new concept is 
presented concerning the tensile stress within a block which 
includes the ratio of the height of the temperature transition 
zone to the base length of the block being cooled. 

It is shown that high temperature gradients in a concrete 
block will lead to excessive tensile stresses resulting in crack- 
ing of the block. Control of the maximum stress may be 
achieved through cooling operations leading to acceptable 
temperature gradients. Several curves are given for predic- 
tion of maximum tensile stress as a function of base length, 
height of temperature transition zone, temperature change, 
and properties of the concrete. 


FLEXURAL FAILURE TESTS OF REINFORCED 
CONCRETE SLABS ........-- 62-7 


Gene Alan Metz—Jan. 1965, pp. 105-116 


Results are presented from tests on 16 small reinforced 
concrete slabs. Fifteen of the slabs were loaded with a uni- 
form load, approximated by a large number of point loads; 
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the other slab was loaded with a concentrated load. Test 
results are compared with the ultimate failure loads and fail- 
ure crack patterns as predicted by theory. 


FIFTEEN YEARS OF SLIP-FORM 
PAVING 


Gordon K. Ray and Harold J. Halm—Feb. 1965, 
pp. 145-160 


Traces the development of slip-form concrete paving in 
the United States. Covers the period since the first half-mile 
project was built in lowa in 1949 through the 1963 construc- 
tion season when several hundred miles of paving were built 
with slip-form pavers. The early developmental machines are 
described and the newer improved and electronically con- 
trolled slip-form pavers which are now being used to build 
high-speed turnpikes, expressways, and interstate highways 
as well as light traffic secondary roads are also discussed. 

The principles of slip-form paving are described, the re- 
quirements for adequate subbase preparation are discussed 
and some of the important considerations for proper mix 
proportioning are outlined. Illustrations of slip-form pavers 
for a wide variety of projects, which demonstrate the versa- 
tility of this equipment, are presented. Offers some of the 
data to date which prove the excellent riding qualities which 
can be obtained through the use of slip-form construction. 


ULTIMATE STRENGTH DESIGN FOR BENDING 
BY ITERATION 62-9 


ce ee ae) ec 


Alfred Zweig—Feb. 1965, pp. 161-168 


A design procedure is presented which makes it possible 
to find the required reinforcing steel for bending with the 
ultimate strength method by means of a direct and iterative 
approach without the use of nomographs. The first approxi- 
mation is as easily obtained as when using the working stress 
method and in all practical cases only one corrective itera- 
tion is necessary. 


FATIGUE BEHAVIOR OF BUTT-WELDED 
REINFORCING BARS IN REINFORCED 
CONCRETE BEAMS .......... 


J. C. Walls, W. W. Sanders, Jr., and W. H. Munse— 
Feb. 1965, pp. 169-192 


Fatigue tests were conducted on 23 reinforced concrete 
beams which contained single-V-butt-welded reinforcement. 
Most of the beams were reinforced with one #7 intermedi- 
ate grade billet-steel reinforcing bar. Four beams, however, 
were reinforced with additional reinforcement to obtain an 
indication of the effect of variation in percentage of rein- 
forcement and total bar perimeter. The majority of the tests 
were conducted with the load varying from zero to maxi- 
mum, however, some of the tests of beams with one # 7 rein- 
forcing bar were conducted at a load range of one-half 
maximum to maximum. 

S-N diagrams for the beams were obtained and the re- 
sults are compared with the results of tests on 60 deg single- 
V-butt-welded bars tested axially. From a study of these 
results, methods for estimating the fatigue life of reinforced 
concrete beams with butt-welded reinforcement have been 
obtained. 


INFLUENCE OF AGGREGATE AND VOIDS ON 
MODULUS OF ELASTICITY OF CONCRETE, 
CEMENT MORTAR, AND CEMENT 

PASTE 


Ce Se ee ee he eg ee 


Torben C. Hansen—Feb. 1965, pp. 193-216 


On the basis of general theories for two-phase materials, 
formulas have been derived from which the modulus of elas- 
ticity can be calculated for concrete, cement mortar, and 
cement paste, when the modulus is known for the component 
materials. Experimental verification is offered and a numeri- 
cal example is worked out which illustrates practical applica- 
tion of the formulas. 


COLUMN DETAILS UNDER THE 1963 ACI 
BUILDING CODE 62-12 


Donald E. Anderson and Edward S. Hoffman— 
Feb. 1965, pp. 217-230 


The 1963 ACI Code criteria for columns are compared 
with the 1956 Code. Comparative costs are presented for 
columns showing the effect of four basic variables: the type 
of column, concrete strength, reinforcing steel strength, and 
percentage of steel. Lapped column splices and four types of 
butt splices are discussed. A sample column schedule for col- 
umns with butt splices is presented showing the intended bar 
and tie arrangement, splice locations, and dowel patterns. 
The ultimate strength design and working stress design 
methods for columns are compared under the 1956 and 
1963 Code. The procedure for constructing a working stress 
design interaction diagram is demonstrated. The 1963 Code 
criteria for length of columns and capacity of long columns 
are discussed and compared with the 1956 Code. 


SPACING OF LATERAL SUPPORTS FOR 


MASONRY WALLS* 62-13 


PD gy 


Robert H. Krone and Richard N. Pollitz—Feb. 1965, 
pp. 231-238 


The interpretation of some building codes regarding 
the spacing of lateral supports or the limiting of the stresses 
in masonry walls for stability against wind pressures seem to 
vary among engineers. To emphasize the need for a clarifi- 
cation of the codes in this matter, the results of an analytical 
study of hollow block masonry walls is presented. From this 
study graphs have been prepared for ease of evaluating the 
stability of a masonry wall based on its combined strength in 
the vertical and horizontal directions. 


STRENGTH OF CONCRETE UNDER BIAXIAL 
COMPRESSION 62-14 


K. T. Sundara Raja lyengar, K. Chandrashekharel 
and K. T. Krishnaswamy—Feb. 1965, pp. 239-250 


A criterion for failure of concrete under combined 
stresses has been studied by testing concrete cubes to failure q 
under biaxial compression. From the results of these tests, — 
correlations between the octahedral normal and shear 
stresses and the principal stresses in dimensionless form were 
obtained. It was found that a criterion of failure based on — 
the principal stresses is more useful for practical purposes. 
Similar results were obtained for cement mortar. The failure 
criterion for concrete under tensile and compressive stresses 
is also discussed. 


BOND STRENGTH OF REINFORCEMENT 
AFFECTED BY CONCRETE 
SEDIMENTATION . . 


Geoffrey B. Welch and Bruce J. F. Patten—Feb. — 
1965, pp. 251-264 


1965 SYNOPSES V.62 217 


Experimental investigations to examine the effect of con- 
crete sedimentation characteristics on pull-out bond 
strengths are reported. Concretes of the same compressive 
strength but varying settlement and bleeding were used with 
plain round, square, twisted, and deformed bars. The gen- 
eral trend of the results indicated that increased concrete 
settlement in all cases led to reduced bond of rigidly posi- 
tioned, horizontal bars, even with small depths of plastic 
concrete beneath the bars. 


RECOMMENDED PRACTICE FOR EVALUATION 
OF COMPRESSION TEST RESULTS OF FIELD 
CONCRETE (ACI 214-65) 62-16 


Announcement of ACI standard 
Separate copies of the standard available 


ACI 214-65 supersedes ACI 214-57 and Title No. 61-57 
ACI Committee 214—Mar. 1965, p. 273 


Statistical methods provide valuable tools for assessing 
results of strength tests, and such information is also of value 
in refining design criteria and specifications. The report dis- 
cusses briefly the numerous variations that occur in the 
strength of concrete and presents statistical methods which 
are useful in interpreting these variations. Criteria are of- 
fered that can be used to establish specifications and main- 
tain required uniformity. An appendix presents a simplified 
version of statistical quality control procedures. 


MANUAL OF STANDARD PRACTICE FOR 
_ DETAILING REINFORCED CONCRETE 
_ STRUCTURES (ACI 315-65) 


Announcement of ACI standard 
Separate copies of the standard available 


ACI 315-65 supersedes ACI 315-57 and Title No. 61-58 
ACI Committee 315—Mar. 1965, p. 274 


This manual presents recommended methods and stan- 
dards for preparing drawings for the fabrication and 
placing of reinforcing steel in reinforced concrete structures. 

The manual is up-dated to conform to design concepts of 
the new ACI Building Code (ACI 318-63) including torsion 
reinforcement, staggered column splices, simplified column 
tie layouts, all lap splices, closer tolerances in placing rein- 
forcement, and simplified hooks. New developments in mate- 
rial and methods of construction recognized include 
electronic computer detailing, prestressed concrete, precast 
concrete, special large reinforcing bars, high yield point 
reinforcement, deformed welded wire fabric, and welded or 
mechanical butt splices. 


GLOSSARY OF TERMS ON CEMENT AND 
CONCRETE TECHNOLOGY—INCREMENTS 


4 NO.7,8,AND10 .... 62-18 


ACI Committee 116—Mar. 1965, pp. 275-292 


As part of its mission, ACI Committee 116, Nomencla- 
ture, presents the fifth published installment of a glossary of 
terms on cement and concrete technology. The glossary has 
been divided into 13 increments which are being presented 
to elicit discussion as they are completed, regardless of 
order. Following publication and discussion of the final in- 
stallment, the committee will review and combine the groups 
for consideration as an ACI standard. 


SMALL PRECAST CONCRETE PIECES MAKE 
UP A MEDIUM SPAN PRESTRESSED 
BRIDGE 


Oy (Swe at al eh oie) Nene.) (ea ®, lols fo, ele 


E. R. Cancio and A. Munoz F.—Mar. 1965, pp. 
293-306 


Discusses the design and construction of a prestressed 
concrete bridge built in Mexico using unusual techniques. 

The 130 ft central span was made with small precast 
pieces. The bridge was designed in such a way that the erec- 
tion could be performed without the use of falsework or 
cranes. 

Some considerations fer using the same design technique 
for larger spans and wider decks are presented. Total and 
unit costs for the project are presented. 


SIMPLIFIED ULTIMATE STRENGTH DESIGN 
FOR FLEXURE 62-20 


Prabhakar Parikh—Mar. 1965, pp. 307-314 


Atable is presented which simplifies ultimate strength 
design for flexure according to the ACI Building Code (ACI 
318-63). Examples are given which illustrate the use of the 
table. 


STRENGTH CONTRIBUTION OF A POZZOLAN 
TO CONCRETES 62-21 


ay ay sao Wie je: col ies ge) whos ate: 


Alvaro Lopez Ruiz—Mar. 1965, pp. 315-326 


The strength -ontribution of a pozzolan of volcanic 
origin in pozzola:n-cement concretes with 15 to 35 percent 
replacements, us a function of the replacement of portland 
cement by pozzolan, with cements of different qualities was 
studied. The term “strength contribution” of a pozzolan, in 
pozzolan-cement concretes is defined. 


DESIGN OF COLUMNS SUBJECTED TO 
BIAXIAL BENDING 


Se eh ee a oe) ems 


John F. Fleming and Stuart D. Werner—Mar. 1965, 
pp. 327-342 


A simplified ultimate strength method of design for 
columns subjected to bending about both principal axes is 
presented. A set of nondimensional design curves for one 
particular section geometry is given for commonly encoun- 
tered values of steel percentage, concrete strength, and steel 
yield stress. The use of these curves is demonstrated by sev- 
eral design examples. 


INFLUENCE OF TRANSVERSE 
REINFORCEMENT ON SHEAR AND BOND 
STRENGTH .....-.-- 2522s 62-23 


J. R. Robinson—Mar. 1965, pp. 343-362 


Reports recent work of the subcommittee on shear of the 
European Concrete Committee. The functions of stirrup rein- 
forcement, bent-up bars, transverse ties, and some new types 
of transverse reinforcement are examined. Design methods 
for transverse reinforcement provided to prevent splitting 
are suggested. A broad program of future tests is suggested, 
aimed toward improved concepts and methods of design for 
shear and bond, with particular reference to members with 
high strength longitudinal reinforcement. 
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DESIGN AIDS FOR SQUARE 
FOOTINGS "2s 2072 28s 8 2s, eee 


Richard W. Furlong—Mar. 1965, pp. 363-372 


To select footing depths which comply with the ACI Build- 
ing Code, several trials usually have to be made. This paper 
presents some design aids which eliminate the trial and error 
steps and facilitate the selection of reinforcement. Some 
examples illustrate the use of the charts. 


SUSPENDED CATENARY CABLE ROOF 
OF OKLAHOMA STATE FAIR 
ARENA 


One) Orie Ou e- ye) \6y Sg ape re lene wie 


Jack L. Scott, Kenneth K. O'Malley, and Harvey G. 


Gulley—Apr. 1965, pp. 385-402 


Describes the design and construction of the suspended 
catenary roof and supporting structure. The roof system is 
suspended on a 10-ft grid from an elliptical compression 
ring 68 ft above the arena floor. 


THEORY FOR THE COMBINED ACTION OF 
BENDING MOMENT AND SHEAR IN 
REINFORCED AND PRESTRESSED CONCRETE 
BEAMS 62-26 


SEMA ERE ae ee Yee 0. 8 QS (6 el ca 


Mogens Lorentsen—Apr. 1965, pp. 403-420 


The influence of bond on the strength of reinforced and 
prestressed concrete beams is described. Test results de- 
scribed in the paper show that the presence of bond may 
induce shear failure. 

On the basis of this observation a theory for predicting 
the shear strength of concrete beams, is introduced. Accord- 
ing to the theory the shear is carried partly by beam action, 
partly by arch action. It is shown, that the shear strength of 
beams without web reinforcement may be expressed as a 
function of the strength of the crack lamellas, the shear span, 
and the flexural cracking moment. 


AN UNUSUAL CASE OF SURFACE 
DETERIORATION ON A CONCRETE 
BRIDGE DECK 


bo, ae oe. car. se mw © ce 76 


John Ryell—Apr. 1965, pp. 421-442 


Set retarded concrete placed in a bridge deck and fin- 
ished with conventional equipment exhibited a severe surface 
deterioration in the form of flaking several days after 
paving. 

Similar concrete placed in the approach slab on a granu- 
lar subgrade did not flake. 

Laboratory and field investigations showed that the 
flaking was due to the formation of a weak plane immedi- 
ately below the surface of the concrete and was closely con- 
nected with the bleeding characteristics of the mix. 

The solution was found in reducing the bleeding rate of 
the concrete by a change in the type of set retarding 
admixture. 


A SERIES OF TESTS ON SIMPLY SUPPORTED 
COMPOSITE BEAMS* ........ 62-28 


Peter R. Barnard—Apr. 1965, pp. 443-456 


Describes a series of six tests to collapse on simply sup- 
ported composite beams made up of a concrete slab and an 
unencased steel beam. The results show that a computer cal- 
culation making use of the actual steel and concrete stress- 


strain curves provided a good approximation of the 
experimental moment-curvature relationships and an excel- 
lent prediction of the conditions present in the beams at 
ultimate moment. Even when the steel beam was not fully 
plastic at ultimate, the ultimate strength provisions of the 
ACI Building Code gave an accurate prediction of the maxi- 
mum load. 


USE OF HIGH STRENGTH 
REINFORCING STEEL IN 
BRIDGES S35 2. ST ena eee 


E. L. Hardeman—Apr. 1965, pp. 457-466 


Describes the experimental continuous concrete girder 
bridge built in Hill County, Tex., in which high strength 
reinforcing steel was used. A brief description of the in- 
stallation of electric strain gages, instrumentation, and 
test procedures is presented. Features of the structural 
analysis and a comparison of the ultimate strength design 
with the elastic design are given. Deflections and crack 
formations are discussed. 


EVALUATION OF CONCRETE COMPRESSION 
TEST RESULTS 62-30 


L. R. Laver—Apr. 1965, pp. 467-478 


A graphical method is applied to the evaluation of ac- 
tual compression cylinder test results of concrete from a 
large ready mixed concrete firm for its previous year of 
operation. These results are then utilized as a basis of de- 
sign for succeeding jobs supplied by the firm. A graphical 
representation of data to obtain standard deviation, mean 
strength, and the coefficient of variation is shown and the 
results compared with the usual root mean square method of 
obtaining these values. The graphical method not only allows 
processing of data within a short time, but it also allows 
visual detection of deviate results. 


ELASTIC TORSIONAL STIFFNESS OF 
PRESTRESSED CONCRETE AASHO 
GIRDERS* 


9 OR OM ite Ral Bin ih Re 


K. G. Tamberg—Apr. 1965, pp. 479-492 


Torsional stiffness values relating to four prestressed con- 
crete AASHO girders have been calculated by the use of 
finite differences. 

Torsional stiffness values have been calculated for the 
girders themselves and for the girders plus 7 in. concrete 
slabs, both interconnected and acting separately but with 
the girders and slabs rotating through the same angle. 

The various widths of the 7-in. slabs considered fall into 
two major categories: (a) modulus of elasticity of the slab, 
Es, equal to modulus of elasticity of the girder, Ec; (b) mod- 
ulus of elasticity of the slab equal to 0.77 times the modulus 
of the girder. 

Graphs relating the torsional stiffness values, K, to vari- 
ous slab widths for the four AASHO girders have been pro- 
duced. The stiffness values read off the graphs may be used 
directly in the design of bridge decks when, for example, the 
Guyon-Massonnet or Hendry and Jaeger load distribution 
theories are used. 

Newton’s interpolation function has been used to cal- 
culate torsional shear stresses. 


CONCRETE FROM ATOZ...... 62-32 


Bryant Mather—May 1965, pp. 513-520 


In this President's Address, the author reflects on the 
breadth, the inclusiveness, and the diversity of ACI activities. 
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GAP-GRADED MIXES FOR CAST-IN-PLACE 
EXPOSED AGGREGATE 


CONCRETE........ 62-33 


Albert Litvin and Donald W. Pfeifer—May 1965, 
pp. 521-538 


Attractive uniform exposed aggregate surfaces of cast- 
in-place concrete may be achieved by the use of low-slump, 
gap-graded aggregate mixes. These mixes required a high 
percentage of coarse aggregate and low water-cement 
ratio, resulting in excellent strength and elastic properties 
with low creep and drying shrinkage. 

Laboratory tests and field experience indicate that con- 
cretes with matrix volumes (air, water, cement, and sand) 
of 45 to 50 percent can be satisfactorily consolidated and 
will possess excellent architectural characteristics. The 
importance of special care in such matters as taping of form 
joints, proper treatment of form ties, adequate vibration, 
etc., is stressed. Three typical structures are cited in which 
cast-in-place, gap-graded concrete was used to obtain ex- 
cellent exposed aggregate surfaces. 


BEHAVIOR OF ONE-WAY CONCRETE 
FLOOR SLABS REINFORCED WITH WELDED 
IVIRESFABRIC f52 .yctccom 50% te 62-34 


Amos Atlas, Chester P. Siess, and Clyde E. Kesler— 
May 1965, pp. 539-558 


Studies were made of the behavior and strength of one- 
way concrete slabs reinforced with welded wire fabric with 
particular emphasis on effects of the specific properties of 
the fabric. Factors considered were strength and ductility of 


» the wires coupled with an absence of a definite yield point, 


bond and anchorage properties that depend on both the 
longitudinal and the transversely welded wires, a limit of 1/2 
in. on the diameter of the wires, and also the fact that slabs 
normally have a low percentage of reinforcement. 

An expression was obtained for the average crack spac- 
ing in slabs reinforced with welded fabric. The maximum and 
average crack widths on the tensile face of the slab and at 
the level of the reinforcement were estimated. 

Problems of shear strength and of anchorage in slabs 
were studied. 

The stresses and strains at flexural failure were studied, 
and an expression obtained for the ultimate strength of the 
slabs. 

Values of allowable stresses in the reinforcement to be 


__used with the working stress method were obtained. 


The behavior of slabs reinforced with draped reinforce- 
ment and of some current anchorage and splicing details 
were also studied. 


ETTRINGITE FORMATION 


IN DAM GALLERY .... 62-35 


R. A. Kennerley—May 1965, pp. 559-576 


The formation of a deposit of ettringite in a submerged 


_ dam gallery is described. It occurred in an area where a fly 
~ ash-cement mixture had been used for the placement of pre- 


packed concrete. Where fly ash was used to replace a por- 
tion of the cement in conventionally placed concrete nearby, 
no such deposit was observed. No evidence of deterioration 
of the concrete could be found. 

The deposit was found adjacent to a ‘stop-work’ plane in 
the grouting of the aggregates, and it is thought that the 
concrete at this point could have become enriched in lighter 
hydration products (e.g., calcium sulfoaluminate, calcium 
hydroxide) and grout admixtures. The formation of ettringite 
as a stable product of cement hydration would have been 
assisted by additional sulfate derived from the fly ash. 
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It is believed that water seeping along permeable planes 
in the concrete dissolved some of the sulfate and alumina- 
containing phases formed during cement hydration and, on 
reaching the gallery, ettringite was precipitated from 
solution. 


INFLUENCE OF NORMAL PRESSURE ON 


BOND STRENGTH 62-36 


Raymond E. Untraver and Robert L. Henry—May 
1965, pp. 577-586 


Tests were made on 37 pullout specimens with #6 and 
#9 deformed reinforcing bars having a yield strength of 
approximately 92,000 psi. All specimens had an embedment 
length of 6 in. The normal pressure applied to the pullout 
specimens varied from zero to 2370 psi. : 

Bond strength was found to increase with normal pres- 
sure in proportion to the square root of the normal pressure 
when other factors are constant and with the square root of 
the concrete strength. At ultimate, the bar size had little ef- 
fect on the ultimate bond strength; however, at loaded-end 
slips of 0.005 and 0.01 in., the bond strength was greater 
for the #9 bar than for the # 6 bar. For both bar sizes, nor- 
mal pressure increased the bond strength more at ultimate 
than at lower slips. 


REINFORCEMENT OF FOLDED 


BUATIES sie ghee cnces con selvains 62-37 


Sidney A. Guralnick and Stuart Swartz—May 1965, 
pp. 587-604 


Starting from the point at which the longitudinal normal 
stresses ina folded plate structure have been determined, a 
procedure is developed for computing shear stresses and 
transverse normal stresses at any point in the structure. A 
method for designing the steel reinforcement is suggested 
and illustrated by a numerical example. 


CONCRETE CORE BLOCK FOR 


OROVILLE DAM ........... 62-38 


Paul R. Stodola, John E. O'Rourke, and Hamilton G. 
Schoon—June 1965, pp. 617-634 


The Oroville Dam core block was completed during the 
summer of 1963. The dam is on the Feather River, near the 
city of Oroville, in Northern California, and is a key unit of 
the California Water Plan. The core block is a 293,000 cu yd 
mass concrete structure, which is located beneath an earth- 
fill embankment. This paper describes the design, proportion- 
ing, production, and placing of concrete for the core block. 
Testing and temperature instrumentation results are pre- 
sented to demonstrate what was achieved with the lean, 
mass concrete placed under generally hot weather 
conditions. 


THE MARCH 27 ALASKAN EARTHQUAKE— 
EFFECTS ON STRUCTURES IN 


ANCHORAGE .......--:-. 62-39 


Walter E. Kunze, John A. Sbarounis, and James E. 


Amrhein—June 1965, pp. 635-650 


The effects on structures of the March 27, 1964, earth- 
quake observed in Anchorage, Alaska, are discussed. Investi- 
gation of the damage indicates that present-day trends in 
building construction are producing structures with increas- 
ingly improved antiseismic characteristics. Requirements that 
buildings must meet if they are to withstand catastrophic 
earthquakes are reviewed in the article. 
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MASS CONCRETING PRINCIPLES 
APPLIED TO MASSIVE STRUCTURAL 


MEMBERS 62-40 


J. Neil Mustard—June 1965, pp. 651-660 


The use of pozzolan, a minimum of cement, large size 
aggregate and low slump has long been standard practice 
for mass concrete. This paper deals with various techniques 
by which these leaner, harsher mixes can be incorporated 
into large structural concrete members or units. The con- 
crete with a low cement factor is placed in areas of low stress 
and is bonded monolithically with the higher strength con- 
crete. This not only results in a saving of cement, but also 
reduces the temperature rise of thick sections and thereby 
decreases the tendency for them to develop cracks on 
cooling. 


OPTIMUM STEAM CURING PROCEDURES 
FOR STRUCTURAL LIGHTWEIGHT 


CONCRETE 62-41 


J. A. Hanson—June 1965, pp. 661-672 


This paper describes the effect of various steam curing 
procedures on the compressive strength, tensile splitting 
strength, and modulus of elasticity of structural lightweight 
concrete. Particular emphasis is given to steaming proce- 
dures compatible with the time requirements of modern pre- 
stressing plants, and the investigation was patterned after a 
similar investigation of normal weight concrete. In addition, 
a half-day curing cycle was studied. The investigation was 
restricted to a single lightweight aggregate without the in- 
clusion of natural sand. 

The optimum conditions for steam curing of lightweight 
concrete were found to be little different from those for 
normal weight concrete. The allowable variation in the pre- 
steaming period was somewhat less. The reduction of poten- 
tial strength development by steam curing was found to be 
less for lightweight concrete than for the normal weight 
material. 


SMALL SCALE MODEL ANALYSIS OF 
THIN SHELLS . 


oe Te ee a hem me s,s 


David P. Billington and Robert Mark—June 1965, 
pp. 673-688 


The fabrication and testing of a series of small scale 
elastic models are presented along with a discussion of the 
relative merits of the various techniques used. An acrylic 
plastic folded plate and a filled epoxy hyperboloid of revo- 
lution were instrumented with small strain gages while a flat 
plate and a cylindrical barrel shell of clear epoxy were 
analyzed by three dimensional photoelasticity. Using the 
stress freezing method, these epoxy models were sliced and 
the bending and in-plane stresses were directly obtained 
from photoelastic readings. 


EXPANSIVE CEMENT CONCRETES— 


A REVIEW 62-43 


Pete cae he $e 


Shu-t'ien LimJune 1965, pp. 689-706 


Expansive cements and concretes, although seemingly 
new engineering materials, have had a long history of 
development. During the past 74 years, there have been 
recurrent efforts to develop expansive cements. However, 
only in the last 15 years has there been successful produc- 


tion and application of such cements to controlled expansive 
concretes, 
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Historical developments of expansive cements in France, 
the Soviet Union, and the United States are briefly reviewed; 
salient properties of  self-stressing, and — shrinkage- 
compensated, expansive cements and concretes are sum- 
marized; current applications of expansive concretes are 
examined; and their potential uses are indicated. 


RECOMMENDED PRACTICE FOR SELECTING 
PROPORTIONS FOR NO-SLUMP CONCRETE 
(ACI 211-65) 62-44 


Announcement of ACI standard 
Separate copies of the standard available 


ae ce oot Ss ORLA le 


ACI 211-65 supersedes Title No. 62-1 


ACI Committee 211, Subcommittee 2—July 1965, 
pp. 737-738 


This proposed standard is intended as a supplement to 
ACI Standard “Recommended Practice for Selecting Pro- 
portions for Concrete (ACI 613-54).” The standard de- 
scribes a procedure for proportioning concretes having 
slumps in the range of zero to 1 in. and consistencies below 
this range, for aggregates up to 1-1/2 in. maximum size. 
Suitable equipment for measuring such consistencies is 
described. Tables similar to those in ACI 613-54 are pro- 
vided which, along with laboratory tests on physical proper- 
ties of fine and coarse aggregate, yield information for 
obtaining concrete proportions for a trial mixture. Examples 
of the use of these tables, in conjunction with tables in ACI 
613-54, are given. 


FIELD TESTING EXPERIENCE ON 
MILWAUKEE WATER WORKS 
STATION © 


0) 0h Pemed aay @husyee cle. < getrerne, ge 


Leonard A. Hoffman and E. Walter Ibbotson—July 
1965, pp. 739-750 
During construction of the North Point Pumping Station 


in Milwaukee, the opportunity was taken to study several — 
factors concerning the concrete being placed and a number — 


of means of testing. Reported are the relationships found 


between site temperature near the forms, and internal con- _ 
crete temperature; relationship between field and laboratory — 
test cylinders; experience with the use of the rebound ham- | 
mer; and experience with the ball penetration test of con- — 


crete consistency. 


DESIGN CURVES FOR LONG REINFORCED 
CONCRETE COLUMNS 62-46 


5.40 ee Qe nde: She Qe 


Thomas C. Edwards and Phil M. Fergyson—July 
1965, pp. 751-762 


The 1963 ACI Code specifies load reduction factors for 


long columns that are dependent on their deflected shape 
and flexibility (h/r ratio) and a strength reduction factor 
. In design the choice of the governing Code provision is 
not readily apparent and, even without sidesway, two load- 
ings must be considered. 


- 


The Code further specifies that members with small com- 


pressive load may be designed for bending alone. This clause 
introduces the problem of determining the point where the 


design for axial load and bending becomes less economical : 


than for moment alone. 


The chart developed here enables the designer to com- 


pare the several cases and to quickly determine the final 
design in one operation. 
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EFFECTIVENESS OF HELICAL BINDING 
_IN THE COMPRESSION ZONE OF 
CONCRETE BEAMS .......... 62-47 


G. D. Base and J. B. Read—July 1965, pp. 763-782 


Reinforced and prestressed beams were tested by mid- 
span loading to investigate the efficiency of helical rein- 
forcement in the compression zone as a means of improving 
the moment-rotation characteristics of the plastic hinges that 
formed. 

Helices were generally more efficient than stirrups in 
terms of weight of steel for a specified increase in plastic 
rotation. Rectangular stirrups tended to deform outwards 
and permit the compression zone to crush. Balanced section 
reinforced concrete beams and rectangular prestressed 
beams were given adequate plasticity by helices alone, but 
over-reinforced beams generally required additional shear 
reinforcement in the form of stirrups. 


INFLUENCE OF AGGREGATE 
PROPERTIES ON CONCRETE 
SHRINKAGE ............. 62-48 


Torben C. Hansen and Knud E. C. Nielsen—July 
1965, pp. 783-794 


A theory of the influence of aggregate properties on 
concrete shrinkage is presented. An equation is derived 
from which the shrinkage of concrete may be computed 
from the fractional volume, the modulus of elasticity, and 
the shrinkage of cement paste and aggregate. A comparison 
is made between theoretical and experimental results. 


SHELL ANALYSIS OF INTERMEDIATE 
ILO BIN fois. cate). peek ehta te ase ala «62-49 


Ryszard Dabrowski—July 1965, pp. 795-804 


A group of four circular silo bins enclosing one inter- 
mediate bin, the latter being acted on by the pressure of 
granular material, is analyzed on the basis of shell theory. 
The results are compared with those of a simplified analysis 
in which the system is considered as a plane frame. 


EFFECTS OF FLEXURAL STRAIN 
GRADIENTS ON MICROCRACKING AND 
STRESS-STRAIN BEHAVIOR OF 
MIGONCRETE 2... .02. ¢ wine aes oon @ 62-50 


Gerald M. Sturman, Surendra P. Shah, and George 
Winter—July 1965, pp. 805-822 


To investigate the influence of flexural strain gradients 
on microcracking and the stress-strain behavior of plain 
“concrete, eccentrically and concentrically loaded specimens 
were compared. It was found that a flexural strain gradient 
retards microcracking, especially mortar cracking as com- 
pared to cracking at the same strain in axial compression. 
The stress-strain curve for eccentric compression, which was 
computed by an experimental statistical approach, was 
found to differ materially from that for concentric compres- 
sion. The peak of the flexural curve was located at a strain 
_ about 50 percent higher and at a stress about 20 percent 

larger than the peak of the curve for concentric compression. 
"Structural implications of these findings are discussed 
briefly. 


. 


RESPONSE OF DOUBLY REINFORCED 
CONCRETE BEAMS TO CYCLIC 
LOADING 2). covet on ae ee no, ODN 


G. L. Agrawal, Leonard G. Tulin, and Kurt H. 
Gerstle—July 1965, pp. 823-836 


The response of doubly reinforced concrete beams to 
variable repeated and reversed loading is predicted on the 
basis of technical beam theory and stress-strain relations 
of steel and concrete under cyclic loading. A series of tests 
was performed to verify the theory. It is concluded that the 
response to repeated loading may be considered elastic- 
plastic for engineering purposes, but the behavior under 
alternating plasticity is highly nonlinear which can be 
eae only by considering the Bauschinger effect in the 
steel. 


GLOSSARY OF TERMS ON CEMENT 
AND CONCRETE TECHNOLOGY INCREMENT 
NOS eee fe sce es os RS BRO2=O2 


ACI Committee 116—Aug. 1965, pp. 865-868 


As part of its mission, ACI] Committee 116, Nomencla- 
ture, presents the sixth published installment of a glossary 
of terms on cement and concrete technology. The glossary 
has been divided into 13 increments which are being pre- 
sented to elicit discussion as they are completed, regardless 
of order. Following publication and discussion of the final 
installment, the committee will review and combine the 
groups for consideration as an ACI standard. 


HIGH PRESSURE STEAM CURING: MODERN 
PRACTICE, AND PROPERTIES OF 
AUTOCLAVED PRODUCTS ...... 62-53 


ACI Committee 516—Aug. 1965, pp. 869-908 


High pressure steam curing (autoclaving) is employed in 
the production of concrete masonry units, sand-lime brick, 
asbestos-cement pipe, hydrous calcium silicate-asbestos heat 
insulation products, and lightweight cellular concrete. 
While all are covered, this report emphasizes concrete 
masonry units because they represent the greatest use of 
autoclaving in the United States and Canada, and most of 
the information available is in this field. The chief ad- 
vantages offered by autoclaving are high early strength, 
reduced moisture volume change, increased chemical resis- 
tance, and reduced susceptibility to efflorescence. 

Many properties of concretes are improved by autoclav- 
ing, however, some, such as permeability and brittleness 
are not. The report presents a summary of modern practice 
and makes general comparisons of physical properties of 
autoclaved products. 


CORROSION OF REINFORCING BARS 
IN CONCRETE ............ 62-54 


John D. Mozer, Albert C. Bianchini, and Clyde E. 
Kesler—Aug. 1965, pp. 909-932 


Presents information on the nature and mechanics of 
corrosion of reinforcing bars in concrete. Discusses the 
factors associated with the concrete and steel which cause 
corrosion and the preventative methods to inhibit corrosion. 
The paper has been written primarily for the engineer rather 
than the scientist. 
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PULLOUT TESTS ON HIGH STRENGTH 


REINFORCING BARS* 62-55 


Phil M. Ferguson, John E. Breen, and J. Neils 
Thompson—Aug. 1965, pp. 933-950 


Pullout tests using unsymmetrical specimens with spirals 
around the bars are reported on #14S and # 18S bars in 
comparison with # 7 bars, all of ASTM A431 steel. 

The longer specimens developed high steel and bond 
stresses even though loaded end slip was large. Loaded end 
slip varied approximately in proportion to bar diameter but 
the length of embedment had little influence on the f, devel- 
oped at a loaded end slip of 0.010 in. Rather than consider 
crack width as twice this loaded end slip, direct observations 
on beams are recommended as more reliable. 

Unloaded end slip was not significant except in top cast 
bars. These top bars slipped at the unloaded end at rela- 
tively small loads, even before splitting started in some 
cases. 


HIGH STRENGTH, HIGH DENSITY 


CONCRETE* .. 62-56 


Katharine Mather—Aug. 1965, pp. 951-962 


Any sound concrete, in sections of sufficient thickness, 
can be used to construct a satisfactory biological shield. 
When space permits, conventional concrete is the most eco- 
nomical, satisfactory shield against radiation. However, 
when space is a consideration, high density concrete can be 
used for shielding. Most high density concrete for shielding 
has been made with naturally occurring iron ores, titani- 
ferous iron ores, “hydrous iron ores,” and barite. Although 
structural strength is an important factor in high density 
concrete, workability and density have been the major fac- 
tors previously studied. 

This investigation showed that high strength concrete 
can be made using materials that provide high density, and 
that high density concrete can be made using proportions 
that ensure high strength. When high strength and high den- 
sity are both desired, they can be attained by a direct com- 
bination of the standard practices developed for attaining 
each condition separately. Concrete made as part of this 
study using magnetite aggregate or ilmenite aggregate hav- 
ing a hardened unit weight of about 230 Ib per cu ft had a 
compressive strength of 9000 psi at 7 days and 11,000 psi 
at 28 days. 


EVALUATION OF THE ACI CODE 
EQUATIONS FOR ULTIMATE STRENGTH 


DESIGN OF COLUMNS ........ 62-57 


Noel J. Everard—Aug. 1965, pp. 963-976 


The basic assumptions stated in the 1963 ACI Code are 
used with specific locations of the neutral axis for spirally 
reinforced columns and tied columns to accurately calculate 
the corresponding values of Pu, Mu, and the eccentricity e. 
The values of e/f are then used in the ACI Code equations to 
predict the approximate values of P,. The exact values of 
P. are compared with the values predicted by the Code 
equations to ascertain the error of the latter for the given 
conditions. 

The computer solutions used by the author to prepare 
design charts for AC] Committee 340 are also compared to 
the exact solutions and it is shown that the differences are 
negligible. The related computer programs are therefore 
shown to be satisfactory for use as a means of evaluating the 
ACI Code equations. 

This study marks the beginning of an effort to establish 
the limits of applicability of the Code equations, and to 
attempt to devise correction factors which will extend the 
range of usefulness of the Code equations. 
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CONTROL OF RAPID DRYING OF 
FRESH CONCRETE BY EVAPORATION 


CONTROL © once sooc"atectact cent oe one 


William A. Cordon and J. Derle Thorpe—Aug. 1965, 
pp. 977-986 


Rapid drying on the exposed surface of concrete may 


result in finishing problems such as stickiness, sponginess, 


and unevenness; plastic shrinkage and cracking; or a com- 
pacted surface which creates a layered structure subject to 
scaling. These undesirable characteristics may be corrected 
by control of evaporation with a monomolecular film on the 
surface of bleeding water. Laboratory tests and field ex- 
periences are discussed. 


BEHAVIOR OF PLAIN CONCRETE UNDER 


AXIAL TENSION* . ... . 2 c's i. «9962259 


Vedat A. Yerlici— Aug. 1965, pp. 987-992 
The strength and extension of plain concrete under 


short-time, repeated, and sustained axial tensile load are 


discussed. Formulas are given to approximate instantaneous 
and time dependent strain of concrete under constant or 
variable tensile stress. 


PROPOSED STANDARD: RECOMMENDED 
PRACTICE FOR COLD WEATHER 


CONCRETING: ~ «... nieces, . i apa 62560 


ACI Committee 306—Sept. 1965, pp. 1009-1036 


The general requirements for producing satisfactory — 


concrete during cold weather are discussed, as are methods 
for achieving these requirements. It is emphasized that for 
many structural concretes, protection considerably in excess 


of that required to insure freedom from damage by early — 


freezing is required to assure safe development of strength. 


Accelerators, keeping of temperature records, heating of — 
materials, subgrade preparation, protective insulating cover- 
ings, heated enclosures, curing, and form removal are dis- 


cussed. Supplementary material on the effect of curing 
temperatures on concrete strength is referenced in authorita- 
tive sources. A list of selected references is included. 


PRESTRESSED CONCRETE BRIDGE 
CONSTRUCTION ....... 


oe Pere 


Ulrich Finsterwalder—Sept. 1965, pp. 1037-1046 


Since 1950, about 90 prestressed bridges have been 
built using the free cantilever system of construction. The 
system is described and several projects discussed. 

A new concept in prestressed bridge construction, the 
stress ribbon bridge, is also discussed. This system uses a 
stress ribbon of concrete hanging in a funicular curve canti- 
levered from the piers at both ends. The stress ribbon concept 
is equivalent to the steel suspension bridge for concrete con- 


struction. While none have been built to date, several pro- 


posed bridges are described. 
COMPUTERS AND CONCRETE 


svte’ ea 


A. Murray Lount—Sept. 1965, pp. 1047-1062 


The computer is becoming the focal point of a complete 
revolution in the approach to engineering problems. How- 


62-61 


ETE = 


as 


62-62 © 


ever, the best use of this new tool is not made under existing _ 
engineering office organization and as a mere replacement — 


for manual labor. Proper use of computers depends on 
knowing what they can and cannot do. 
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This paper examines five areas where computers have 
been, or can be, used with success. The problems of analysis 
and design, routine operations such as detailing, research, 
tabular data, and optimization and probability analysis 
are discussed. Some examples of work where computers 
were used are presented. It is concluded that the use of com- 
puters may lead to a complete reassessment of many aspects 
of concrete design and practice and it is suggested that the 
time for some of this may be now. 


LAPPED SPLICES FOR HIGH STRENGTH 
REINFORCING BARS* 


Phil M. Ferguson and John E. Breen—Sept. 1965, 
pp. 1063-1078 


Tests of 35 beams, each containing lapped splices of 
#8 or #11 bars of high strength steel in a constant mo- 
ment region, are reported. Splices with #11 bars behaved 
exceptionally well, developing bond stresses slightly higher 
than the #8 bars and indicating that the ACI Code splice 
provisions for # 11 bars are a little severe. The shape of the 
steel stress-strain curve had little influence on splice 
strength. No loss in bond strength developed when steel 
‘strains as high as 0.006 to 0.009 were reached. One #11 
bar specimen at a steel strain of 0.011 developed lower 
bond resistance but a #8 bar specimen at 0.012 strain 
showed no such effect. The few beams having stirrups over 
the splices gave higher strengths, but the main study was 
related to splices without stirrups. 


A PIN-CONNECTED PRECAST 
STADIUM 


ROC R 30? deed wa? ie Sel Se ee ie <e 


_ German Gurfinkel—Sept. 1965, pp. 1079-1094 


The design and erection of a prefabricated stadium are 
fully discussed. Special attention is given to connections 
between precast members and to the criteria that governed 
the economical prefabrication of the structure. 


STRESS DISTRIBUTION IN REINFORCED 
CONCRETE MEMBERS WITH TENSION 
CRACKS* 


Bengt B. Broms—Sept. 1965, pp. 1095-1108 


The axial stress distribution parallel with and perpendic- 

ular to the main reinforcement was investigated for tension, 

_ compression, and flexural members with tension cracks. The 

measured surface strain distribution is compared with the 

calculated distribution assuming that concrete behaves as 
an ideal elastic material. 


NOVEL STRUCTURAL FRAME COMBINED 
WITH SLIP-FORM CONSTRUCTION RESULTS 
IN RECORD BREAKING CONSTRUCTION 


TIME 62-66 


Vincent J. De Simone and Joseph F. Camellerie— 
Oct. 1965, pp. 1225-1236 


The structural frame of a 25-story condominium apart- 
ment house was constructed in 35 days as a result of com- 
bining slip-formed bearing walls with precast prestressed 


floor beams. 
Construction details, slip-form loads, and floor inserts 


are described briefly. The use of a climbing crane with its 
loads, coupled with critical path method, show interesting 
_ results. 


CRACK WIDTH AND CRACK SPACING 
IN REINFORCED CONCRETE 
MEMBERS* 


os (St Sees ieMreN aly aM TeEmegma 


Bengt B. Broms—Oct. 1965, pp. 1237-1256 


A simple method is developed for calculation of crack 
width and crack spacing in reinforced concrete members. 
The crack widths determined by this method were compared 
with test data obtained from flexural and tensile members 
reinforced with one bar. 

The shape of the main cracks was investigated by means 
of short tension members of a length equal to the spacing of 
the main tension cracks. The internal crack formation was 
determined during loading through injection of resin into a 
few test specimens. After the resin had hardened and the 
test members were cut open, the internal crack formation 
was studied. 


ULTIMATE STRENGTH DESIGN 62-68 


Malcolm S. Gregory—Oct. 1965, pp. 1257-1264 


The behavior of concrete sections at failure is considered 
and the validity of ultimate strength design methods demon- 
strated. The difficulties experienced by design engineers in 
applying existing code formulas are summarized. An under- 
standing of the basic principles of ultimate strength methods 
leads to rapid and direct design. Numerical procedures suit- 
able for design office use are suggested and illustrated by 
examples. The argument is advanced that codes of practice 
might present the basic principles and required empirical 
data, and avoid difficult algebraic formulas. 


SIGNIFICANCE OF DOWEL FORCES ON THE 
SHEAR FAILURE OF RECTANGULAR 
REINFORCED CONCRETE BEAMS WITHOUT 
WEB REINFORCEMENT 62-69 


D. N. Acharya and K. O. Kemp—Oct. 1965, pp. 
1265-1280 


The neglect of the shear force on the longitudinal rein- 
forcement (dowel force) in reinforced concrete beams with- 
out shear reinforcement is questioned. Analysis of tests on 
simple rectangular beams shows that the assumption of zero 
dowel force implies high stresses on the concrete at the top 
of the diagonal crack. It is suggested that the magnitude of 
the dowel force and its point of action are important fac- 
tors in deciding the mode of shear failure of such beams. 


BELL-PIER CONSTRUCTION, RECENT 


DEVELOPMENTS AND TRENDS .... 62-70 


Ben C. Gerwick, Jr.—Oct. 1965, pp. 1281-1292 


The “bell-pier” scheme of construction is being increas- 
ingly used for major bridge piers in deep water. This scheme 
has undergone considerable evolution and improvement in 
recent years, with better utilization of precast concrete shells, 
better control and quality for tremie concrete, and improved 
details which have greatly reduced the amount and com- 
plexity of underwater connections. This recent experience 
portends further developments and use. A number of these 
trends and potential improvements are suggested for 
consideration. 
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METHOD OF ESTIMATING CREEP OF 
CONCRETE WHEN THE STRESS-STRENGTH 
RATIO VARIES WITH TIME 62-71 


Adam M. Neville and Michael M. Staunton—Oct. 
1965, pp. 1293-1312 


Analytical and numerical methods are presented for the 
computation of creep of concrete when the stress-strength 
ratio varies with time. The computations are based on a 
“standard” creep curve for a concrete of constant strength. 


SLIP-FORM LINING OF THE 
SAN LUIS CANAL 


“as ENE ES TIPS 


Max R. Johnson—Oct. 1965, pp. 1313-1326 


Design considerations and construction progress for the 
San Luis Canal in central California are described. The canal 
is a principal feature of a large water project being built as 
a joint effort of the U. S. Bureau of Reclamation and the Cal- 
ifornia Department of Water Resources. It will be over 100 
miles long and have an initial capacity of about 13,100 cu 
ft per sec when completed in 1967. An unreinforced concrete 
lining, 4-1/2 in. thick, was selected because of its smoothness 
and because it allowed a smaller cross section. Experience 
and economic studies showed that an appreciable saving in 
capital outlay and maintenance costs could be realized with 
such a lining. 

Details of the slip-forming operation, special equipment 
used, and special joints developed to reduce leakage are 
described. Concrete mixes and aggregate gradings espe- 
cially developed for slip-form paving are described. 


INFLUENCE OF EMBEDDED SERVICE 
DUCTS ON THE STRENGTH OF 
CONTINUOUS REINFORCED CONCRETE 
T-BEAMS 


vos «Ste we No. we Tee Oe eae 


Kenneth T. Burton—Oct. 1965, pp. 1327-1344 


This paper reports load tests to failure of two wide, 
shallow T-beams subjected to uniform load over an 18-ft 
span with a negative restraint moment at one end. The 
beams were designed in accordance with the requirements 
of the ACI Building Code (ACI 318-63) for ultimate 
strength design. They were identical in all respects except 
that one of the beams had ten 7 x 1-3/8-in. ducts spaced 
at 12-in. centers embedded in the 7-in. T-beam flange. These 
ducts necessitated respacing and grouping of the shear rein- 
forcement in that beam. Both beams failed in flexure, and 
the load-carrying capacity was not affected significantly by 
the embedment of the service ducts in the flange thickness. 


GLOSSARY OF TERMS ON CEMENT AND 
CONCRETE TECHNOLOGY—INCREMENTS 


NO.9 AND 12 62-74 


ae eS ee ee ee oe me 


ACI Committee 116—Nov. 1965, pp. 1353-1362 


As part of its mission, ACI Committee 116, Nomencla- 
ture, presents the seventh published installment of a glossary 
of terms on cement and concrete technology. The glossary 
has been divided into 13 increments which are being pre- 
sented to elicit discussion as they are completed, regardless 
of order. Following publication and discussion of the final 
installment, the committee will review and combine the 
groups for consideration as an ACI standard. 
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POTOMAC INTERCEPTOR SEWER 
TUNNELS AND RIVER CROSSING 
CONSTRUCTION 


oe Ce Ce ee ee 


John H. McGrann—Nov. 1965, pp. 1363-1374 


Describes construction features of a 3000 ft river cross- 
ing of a sewer line featuring 78 in. precast concrete pipe, 


and the 14,000 and 9000-ft tunnels at its ends. Pumping — 


of the cast-in place tunnel linings is also described. 


A STATISTICAL APPROACH TO THE 
ANALYSIS OF FATIGUE FAILURE OF 
PRESTRESSED CONCRETE 

BEAMS 


William J. Venuti—Nov. 1965, pp. 1375-1394 


In this research, an investigation was made of the effect ; 


of repeated loading on the variability of fatigue life of 90 
pretensioned concrete beams. A regression analysis of the 
fatigue data led to a linear relationship between the vari- 


ables of Np, predicted fatigue life, and R, load level. This - 


equation was used to develop a relationship between Np, 
R, and P, probability of fatigue failure, expressed in the form 
of the cumulative normal distribution function. 


EFFECTS OF ARRANGEMENT OF 
REINFORCEMENT ON CRACK WIDTH AND 
SPACING OF REINFORCED CONCRETE 
MEMBERS* 


ee vee oe ee 


Bengt B. Broms and LeRoy A. Lutz—Nov. 1965, 
pp. 1395-1410 


Long tensile specimens reinforced with bars in various — 


arrangements were tested. The crack widths and the crack 
spacings were measured at several stress levels. The simple 


method previously developed for prediction of crack width — 


and spacing in members with a single bar was extended to 
apply to members with multiple bars. 

Short tensile members were also tested. Resin was in- 
jected into all specimens to examine the internal crack 
formation. 


Comparison was made of the crack widths found in other _ 


investigations with the values predicted by the simple method 
developed. 


METHOD OF ESTIMATING CREEP AND 
SHRINKAGE STRAINS IN CONCRETE 
FROM PROPERTIES OF CONSTITUENT 
MATERIALS* 


George L. England—Nov. 1965, pp. 1411-1420 


Stresses in concrete are modified by the effects of creep 
and shrinkage, and can be estimated only if these data are 
known. 

A solid model which approximates the structure of con- 
crete is proposed and is used to predict creep and shrinkage 
strains for concretes containing various aggregates of many 
mix proportions, from data relating to the constituent 
materials. 

Model predictions are compared against experimental 
results and it is concluded that an advantage of the model 
has been its ability to predict time-dependent strains in 
concrete from a minimum of experimental data. 


a i 
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PRACTICAL ANALYSIS OF THE ANCHORAGE 


ZONE PROBLEM IN PRESTRESSED 


BEAMS* 62-79 


Rolf J. Lenschow and Mete A. Sozen—Nov. 1965, 
pp. 1421-1440 
This two-part paper presents methods for (a) the deter- 


mination of transverse stresses and (b) the proportioning 
of transverse reinforcement in the anchorage zone of pre- 


stressed concrete beams. The methods presented are based 
on a physical analog representing the end of the beam. Part 


1 of the paper describes the basic features of the approach, 
compares the results with others based on theory and experi- 
ment, develops simple design procedures, and concludes with 
numerical examples. Part 2 discusses in detail the derivations 
associated with the development of the physical analog. 

A considerable amount of significant work on anchorage 
zone stresses has preceded this paper. The contribution of 
this effort is that it provides an analytical tool which can 
be used in design to investigate many different conditions 
without the necessity of laborious solutions. 


CAPACITIES OF RECTANGULAR 
SECTION BY WORKING STRESS 
DESIGN 


R. H. Olson and O. J. Stepanek—Nov. 1965, pp. 
1441-1450 


Presents tables to aid in the design of beams with and 
without compressive reinforcement. Tables give resisting mo- 
ments for rectangular sections 12 in. wide, resisting moments 
for 1 sq in. of compressive reinforcement, and shear capac- 
ities for effective depth of 2 to 64 in., concrete compressive 
strengths of 3000, 4000, and 5000 psi and distances from 
the extreme compression fiber of 2 and 2-1/2 in. Examples 
are given to illustrate the use of the tables. The procedure 
can be applied to the design of T-sections under certain 
conditions. 


PRESTRESS TRANSFER BOND OF 
PRETENSIONED STRANDS IN 


CONCRETE* 62-81 


R. Stanton Over and Tung Au—Nov. 1965, pp. 
1451-1460 


Discusses the frictional and mechanical bond of seven- 
wire strands used in pretensioned concrete. The bond trans- 
fer lengths required for strands of 1/2, 3/8, and 1/4 in. 
nominal diameters are determined experimentally, and are 
found to increase considerably for strands of larger 
diameters. 


TORONTO CITY HALL AND 


CIVIC SQUARE 


~ Hedley E. H. Roy—Dec. 1965, pp. 1481-1502 


Presents the design concepts and a brief description of 
the construction of the new Toronto City Hall and Civic 
Square. The two office towers are vertical cylindrical shells 
stiffened by vertical piers and the horizontal diaphragms of 
the floor construction. Between the towers, the council cham- 
ber is a prestressed conical shell supported on a cylindrical 
shaft. The roof of the chamber is a circular dome with a pre- 
stressed perimeter ring beam. 

Because of the unusual shape of the tower structures, 


; wind tunnel tests were performed on models; these are 


¢ a 


FINA 


225 
STRENGTH OF PRESTRESSED CONCRETE 
BEAMS WITH WEB 
REINFORCEMENT .......... 62-83 


James G. MacGregor, Mete A. Sozen, and Chester P. 
Siess—Dec. 1965, pp. 1503-1520 


Tests were carried out to study the effect of stirrups and 
draped reinforcement on the shear strength of prestressed 
concrete beams. Tests of 104 simply supported beams are 
discussed. The principal variables were the amount, type, 
and spacing of the stirrups and the profile of the longitudinal 
reinforcement. Other variables included the shape of the 
cross section, the prestress level, the amount of longitudinal 
reinforcement, the concrete strength, and the type of load- 
ing. The patterns of behavior observed in the tests are 
classified and compared with special attention to the manner 
in which inclined cracking developed and the mode of 
failure. 


BACARDI BUILDING—AN UNUSUAL 
STRUCTURE FOR AN UNUSUAL 
BUILDING 


Edwin C. Bliss and Angel Herrera—Dec. 1965, pp. 
1521-1532 


Describes the structure and some of the design consider- 
ations and construction aspects involved in its erection. The 
building surmounts an underground parking garage, the 
roof of which serves as a plaza and the floor to a glass- 
enclosed display area. The six upper floors are suspended 
from four stilt-like columns by post-tensioned trusses on top. 
The 14 x 30-in. columns were cast of high strength concrete 
and reinforced with A-432 steel bars. A service tower, which 
stands free of the structure, connects all floors to the parking 
garage. The two supporting trusses are formed by the roof 
slab and adjoining spandrel beams as the bottom chord with 
a21 X 36 in. post-tensioned top chord connected with 12 
X 20 in. diagonal compression members. The main vertical 
truss member, which is in tension, is formed by two 6 x 1-3/4 
in. steel plates. 


EFFECTS OF COLUMN EXPOSURE IN TALL 
STRUCTURES—TEMPERATURE VARIATIONS 
AND THEIR EFFECTS 62-85 


Mark Fintel and Fazlur R. Khan—Dec. 1965, pp. 
1533-1556 


A design temperature is recommended for exposed con- 
crete members based on studies of time lag, and attenuation 
within the member of exterior temperature amplitudes of 
different cycles. A graphical method is presented for rapid, 
accurate determination of isotherms, gradients, and average 
temperatures. Isotherms and gradients are included for 
typical exposed columns of both normal weight and light- 
weight concrete. The effects of bowing and length changes 
of partially exposed columns are discussed. 


STRUCTURAL DESIGN OF THE NATIONAL 
STADIUM IN JAMAICA 62-86 


ais Ab) ie eliade 16 


Clifford J. Evans—Dec. 1965, pp. 1557-1566 


Describes the structural design and construction of the 
National Stadium at Briggs Park, Kingston, which was built 
for the IX Central American and Caribbean Games held in 
Jamaica in 1962. The most interesting feature is the arch 


- 
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frame cantilevered roof of the grandstand. The consider- 
ations of differential deflections, which affected the design, 
and methods of construction are described in detail. 


CREEP OF CONCRETE AT ELEVATED 


TEMPERATURES 62-87 


Karim W. Nasser and Adam M. Neville—Dec. 1965, 
pp. 1567-1580 


Data on creep of concrete, both mass- and water- 
cured in the temperature range 70 to 205F are presented, 
together with results of subsequent creep recovery tests. 
Hence, observations on the viscous character of the creep 
deformation are made. Data on strength and elasticity of 
one mix within the same termperature range are presented. 


LOAD-SHARING PRECAST CONCRETE 


SLATS 62-88 


oe 6s te te Be Ue Swe dee 


Avinadav Siev and Jacob Maos—Dec. 1965, pp. 
1581-1590 


Precast beams used in slatted flooring in cattle sheds 
were heretofore designed for each to carry the whole widely- 
varying live load, and are both bulky and expensive as a 
result. 

The paper presents a method for linking separate slats 
with a view to distributing the live load. Tests have shown 
that this results in sharing of the load, thereby permit- 
ting considerable saving in dimensions, weight, and 
reinforcement. 


oo 
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| V.63 SYNOPSES 


PROPOSED STANDARD RECOMMENDED 
PRACTICE FOR CONCRETE FLOOR AND 


SLAB CONSTRUCTION... . 63-1 


ACI Committee 302—Jan. 1966, pp. 1-58 


Quality of a concrete slab or floor is highly dependent on 
achieving a hard and durable surface which is plane and 
free of cracks. The properties that the surface has are de- 
termined by the quality of the concreting operations. Further- 
more, timing of these concreting operations and finishing 
techniques is critical. Otherwise, undesirable changes occur 
at the wearing surface; these may lead to soft or dusting 
surfaces, permeable concrete, cracking, and poor durability. 

To obtain a good floor, the project specifications must 
cover all aspects of site preparation, concreting materials, 
concrete mixture proportions, concreting, workmanship, and 
curing. Adequate supervision and inspection are required of 
all job operations including particularly those of finishing. 


PROBABLE FATIGUE LIFE OF PLAIN 


CONCRETE WITH STRESS GRADIENT. 63-2 


F. S. Ople, Jr. and C. L. Hulsbos—Jan. 1966, 
pp. 59-82 


The work described in this paper is part of a research in- 
vestigation into the fatigue life of prestressed concrete flex- 
ural members where crushing of the concrete compression 
block precedes the fracture of the tension steel reinforcement. 
The results of constant load cycle tests conducted on plain 
concrete specimens to study the effect of compressive stress 
gradient on fatigue life are presented and discussed. 

Application of the results of the study for estimating beam 
fatigue life as limited by fatigue failure of the concrete in 
compression is briefly discussed. An approximate design 
check against the possibility of concrete failure in beams 
subjected to repeated flexural loads is formulated for a spe- 
cified fatigue life N = 2,000,000 cycles and probability “de- 
sign limit” P < 0.00001. 


THE DUNES HOTEL PROJECT IN 


LAS VEGAS .........--65-. 63-3 


Paul Rogers—Jan. 1966, pp. 83-92 


Describes a large extension project to this well-known ho- 
tel in Las Vegas, Nev. Includes discussion of the design con- 
cept and construction. Reviews the investigation to determine 
the natural period of vibration for the hotel which is in an 
area susceptible to earthquakes. Remedial measures needed 
due to faulty construction of one of the floors are also 

_ discussed. 


HYDRATED PORTLAND CEMENT AND 


LIGHTWEIGHT CONCRETE AT 


ELEVATED TEMPERATURES. ...... 63-4 


J. Z. Harmathy and J. E. Berndt—Jan. 1966, pp. 


93-112 - 
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Institute papers and reports of Proceedings V. 63 
(January-December 1966 ACI JOURNAL) 


The stress-strain relationship in compression of hydrated 
portland cement (with a water-cement ratio of 0.33) and a 
lightweight concrete was studied at elevated temperatures. 
The properties of both materials seemed to be virtually unaf- 
fected by temperature up to about 400 F. Above this, the 
modulus of elasticity and ultimate strength decreased with 
increasing temperature. These changes were more definite 
for hydrated portland cement. 


MULTIPLE SHELLS OF TRANSLATION . . 63-5 


Nabii S. Hadawi and John L. Tanner—Jan. 1966, 
pp. 113-126 


Describes the design and construction of a series of trans- 
lational shells generated by arcs of circles. The shells are 
organized into modular bays 25 ft square. The 3 in. thick 
shells are supported on a series of orthogonal multispan arch 
frames and cover an area of 12,500 sq ft. 


SHEAR STRENGTH OF REINFORCED 
CONCRETE BEAMS AT POINTS OF 


BAR CUTOFF. oe ee ns O88 


Mark J. Baron—Jan. 1966, pp. 127-134 


The shear strength of a beam is decreased at a location 
where tensile steel is cut off. Test results are presented in 
which the addition of tensile steel terminated in the shear 
span resulted in reduced load capacity. The use of a bent 
bar instead of stopped bars was found to have no such ill 
effect. 


PROPOSED ACI STANDARD SPECIFICATIONS 
FOR STRUCTURAL CONCRETE 


FOR BUILDINGS ............ 63-7 


ACI Committee 301—Feb. 1966, pp. 161-218 


These specifications are a reference standard which the 
engineer or architect may make applicable to any building 
project by citing them in the project specifications. Individual 
chapters or sections should not be copied into project specifi- 
cations since their meanings will be changed by taking them 
out of context. : 

The specifications need to be supplemented by designat- 
ing or specifying individual project requirements. Four lists 
are provided listing places in these specifications and items 
that will require, or may require, specific treatment by the 
specification writer. The list of items requiring designation 
or specification are classed as: mandatory; additional man- 
datory, items designated or specified if the subject matter 
applies to the project; requirements at variance with these 
provisions; and requirements which are purely optional. 


PROPOSED ACI STANDARD RECOMMENDED 
PRACTICE FOR SHOTCRETING .. . . 63-8 


ACI Committee 506—Feb. 1966, pp. 219-246 


Recommendations are given on the applicability of shot- 
crete to different types of construction, material require- 
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ments, and application procedures. Equipment requirements 
are given for both the dry mix and wet mix processes. The 
testing of shotcrete is covered in some detail. ; 

The necessity for a well-qualified application crew is 
stressed. 


PERFORMANCE OF ALUMINUM IN 
CONCRETE CONTAINING 


CHLORIDES's ote Jogrtee rete ies), frre 63-9 


Frank L. McGeary—Feb. 1966, pp. 247-266 


Results of detailed research and investigation of field 
problems have demonstrated that chlorides in concrete can 
cause severe corrosion of aluminum when coupled to steel. 
The expansive nature of the corrosion products causes crack- 
ing and spalling of concrete cover over embedded aluminum 
conduit. 

Chloride anion enrichment, as a result of the galvanic con- 
nection, serves to arrest polarization of the aluminum. Pro- 
duction of an aluminum chlorhydroxide product and a 
specially oriented “cubic” attack pattern have been typical 
of this reaction in both field and laboratory experiences. A 
similar ion migration mechanism might be expected for any 
metal whose composition or state of stress make it anodic 
to other coupled embedded metals. 

In chloride-free concrete, aluminum has good resistance 
to corrosion both alone and coupled to steel and no cracking 
of concrete has been encountered. It is recommended that 
chloride additions or contaminations should be avoided in 
concrete containing embedded metals. If this is not practica- 
ble, protective coatings are required and are available. 


INFLUENCE OF SIZE AND SHAPE OF 
MEMBER ON THE SHRINKAGE AND 


CREEP OF CONCRETE. 63-10 


at ee 6 ee. ee, Oe 


Torben C. Hansen and Alan H. Mattock—Feb. 1966, 
pp. 267-290 


With a view toward application in structural engineering, 
a laboratory investigation is in progress regarding the in- 
fluence of size and shape of member on the shrinkage and 
creep of concrete. This paper reports test data obtained dur- 
ing the first 4 years of observation. Measurements have been 
made of shrinkage and creep, at 70F and 50 percent relative 
humidity, of concrete cylinders ranging in diameter from 4 to 
24 in., and of |-shaped members with depths from 11.5 to 
46 in. The creep specimens were loaded to about 25 percent 
of their compressive strength. It is concluded that the volume- 
surface ratio is a suitable parameter for use in structural 
design when estimating the influence of size and shape of 
member on shrinkage and creep deformations. 


ACI STANDARD RECOMMENDED PRACTICE 
FOR COLD WEATHER CONCRETING 
(ACI 306-66). ............. 63-11 


Announcement of ACI Standard 
Separate Copies of the Standard available 


ACI 306-66 Superseded AC! 604-56 and Title No. 62-60 
ACI Committee 306—Mar. 1966, pp. 305-306 


The general requirements for producing satisfactory con- 
crete during cold weather are discussed, as are methods for 
achieving these requirements. It is emphasized that for many 
structural concretes, protection considerably in excess of that 
required to insure freedom from damage by early freezing is 
required to assure safe development of strength. Accelera- 
tors, keeping of temperature records, heating of materials, 
subgrade preparation, protective insulating coverings, 
heated enclosures, curing, and form removal are discussed. 
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Supplementary material on the effect of curing temperatures 
on concrete strength is referenced in authoritative sources. 
A list of selected references is included. 


GLOSSARY OF TERMS ON CEMENT AND 
CONCRETE TECHNOLOGY— 


INCREMENT NO. 11......... . 63-12 


ACI Committee 116—Mar. 1966, pp. 307-312 


As part of its mission, AC| Committee 116, Nomenclature, 
presents the eighth and last published installment of a glos- 
sary of terms on cement and concrete technology. The glos- 
sary has been divided into 13 increments which are being 
presented to elicit discussion as they are completed, regard- 
less of order. Following discussion of this final installment, 
the committee will review and combine the groups for con- 
sideration as an ACI standard. 


SCALLOPED PRESTRESSED DOME FROM 
PRESTRESSED ELEMENTS. ...... . 63-13 
Horst Berger—Mar. 1966, pp. 313-324 


Precast and cast-in-place reinforced concrete are used to 


frame the main roof structure of the University of Virginia’s | 


new Field House. Precast elements are cast on site. Cast-in- 
place concrete and post-tensioned dowels provide monolithic 
behavior. The tension ring is post-tensioned by a wire wrap- 
ping system. Design and construction of this dome structure 
are described. 


CONTRIBUTION OF LONGITUDINAL STEEL 
TO SHEAR RESISTANCE OF REINFORCED 
CONCRETE BEAMS. ......... . 63-14 


William J. Krefeld and Charles W. Thurston—Mar. 
1966, pp. 325-344 


An hypothesis of the mechanism of shear failure of rein- 
forced concrete beams is developed from studies of the 
behavior of several conventional beams tested with special 
instrumentation, and of a number of beams especially con- 
structed to show the contributing resistance to external shear 
of the longitudinal steel acting in conjunction with the em- 
bedding concrete. Some data are provided to show the ef- 
fects of bar size, bar spacings, depth of cover below the 
bars, and concrete strength on such dowel resistance. 


CONNECTIONS IN PRECAST CONCRETE 
CONSTRUCTION. ........ - 63-15 


Philip W. Birkeland and Halvard W. Birkeland—4 
Mar. 1966, pp. 345-368 


Outlines and discusses requirements for connections in pre- 


cast concrete buildings, and shows examples from completed 
structures where these requirements have been met. A time- 


proven hypothesis explaining shear behavior at concrete to 
steel and concrete to concrete interfaces is presented. Exam- 
ples illustrate beam to column connections using this hypoth- 
esis. Suggestions for further study are outlined. 


PARTICLE INTERFERENCE AND THE 
WORKABILITY OF CONCRETE*. . . . . 63-16 


Barry P. Hughes—Mar. 1966, pp. 369-372 


Considers the factors which affect the optimum coarse ag- 
gregatecontent in proportioning a concrete mix. Weymouth’s 
theory of particle interference, as extended by Butcher and 
Hopkins, is examined and further modified. 4 


_ REINFORCED CONCRETE BEAMS* 
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TIME-DEPENDENT DEFLECTIONS OF 
. 63-17 


William G. Corley and Mete A. Sozen—Mar. 1966, 
pp. 373-386 


Reports the observed deformations of four beams over a 
period of 2 years and presents a simple method for estimat- 
ing the time-dependent deflections of reinforced concrete 
beams. 


POST-TENSIONED CAST-IN-PLACE 


MULTISTORY BUILDING FRAME ... . 63-18 


Walter E. Riley—Mar. 1966, pp. 387-404 


The use of post-tensioned construction is described for a 
cast-in-place multistory building frame. The design of a typi- 
cal floor girder 27 in. deep spanning 64 ft is given. The 
flexibility of the concrete shear walls is discussed and the 
resulting loading on the transverse and exterior longitudinal 
frames is described. Construction procedures and special op- 
erations are reviewed. 


CONSTRUCTION OF THE ACCELERATOR 
HOUSING AT THE STANFORD LINEAR 


ACCELERATOR CENTER ....... . 63-19 


Everette W. Osgood and James M. Keith—Apr. 
1966, pp. 425-440 


The reinforced concrete housing for the linear electron ac- 
celerator had unusually severe requirements for dimensional 
stability. These special requirements resulted in a “tailored” 
structural concrete specification with particular emphasis 
placed on temperature control, shrinkage, and quality. 

Included is a brief description of the preliminary concrete 
investigations and the concrete specification highlights. The 
construction methods, quality control, properties of the con- 
crete, recent dimensional changes in the structure, cracking, 
and epoxy injection are discussed. 


PARTIALLY COMPACTED WEIGHT OF 


‘CONCRETE AS A MEASURE OF 


WORKABILITY* .......-. 63-20 


Bryant Mather—Apr. 1966, pp. 441-450 


A study of the compacting-factor method of measuring 
workability of small-aggregate concrete (1/2 in.) indicated 
that: (a) the degree to which concrete heaps when a mold 


is allowed to overfill from the discharge of a mixer reaches 


‘a maximum at an intermediate workability and decreases as 


_ the mixture gets either drier or wetter; and (b) the net, loose 
_ weight of concrete in a mold after strike off increases with 


? 


increasing workability. The net, loose weight of concrete in 
a mold filled to overflowing and then struck off could form 
the basis for controlling workability of mixtures having a 
slump not greater than 3 in. Studies using mixtures with 6-in. 
aggregate indicated that heaping weight, struck-off weight, 
and compacting factor increase with increased water content 
until the slump reaches from 12 to 3 in. and then they 
decrease. Routine determinations of heaping weight or 
struck-off loose weight might be used to detect batches of 
excessive or deficient water content which could be rejected 


_. before delivery to the forms. 
J 
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STUDIES OF THE SHEAR AND DIAGONAL 
TENSION STRENGTH OF SIMPLY SUPPORTED 
REINFORCED CONCRETE BEAMS... . 63-21 


William J. Krefeld and Charles W. Thurston—Apr. 
1966, pp. 451-476 


This investigation, involving the testing of over 200 rein- 
forced concrete beams subjected to concentrated and dis- 
tributed loads, contributes useful data on shear resistance. 
Observations and conclusions are based on the effects of the 
primary variables of test, namely, concrete strength, steel 
ratio, span length, and two types of loading on simply sup- 
ported beams with and without stirrups. Formulas for esti- 
mating the critical shear intensity in terms of known 
parameters and empirically determined constants are devel- 
oped from an hypothesis of the mechanism of shear failure 
which was presented in an earlier paper. Information is given 
on the reserve strength of some beams beyond the criticai 
shear intensity. 


STRUCTURAL DESIGN AND CONSTRUCTION 
FEATURES OF OUR LADY OF 


GOOD COUNSEL........... . 63-22 


S. Don Shimazu—Apr. 1966, pp. 447-488 


Describes the use of precast elements, some prestressed, 
in the construction of a 12 classroom, 3 story school building. 
The precast elements were cast off the site with maximum 
form reuse and delivery programed with site operations. The 
precast frame for the two wings of the L-shaped structure, 
about 135 x 99 ft each, was erected in about 4 days. Roof 
and floor slabs were cast in place, beginning at the top and 
working down by dropping the formwork in complete bay 
assemblies. 


TEMPERATURE CHANGE EFFECT ON 
BEHAVIOR OF CEMENT PASTE, MORTAR, 
AND CONCRETE UNDER LOAD... . . 63-23 


Torben C. Hansen and Leif Eriksson—-Apr. 1966, 
pp. 489-504 


Presents results of an experimental study of the effect of 
temperature changes between room temperature and 212F 
ondeflections of cement paste and mortar beams under load. 

It was found that: (a) cement paste and mortar beams 
deflect excessively when heated after application of load; 
(b) deflections occasionally lead to failure at low stresses 
and after moderate heating; (c) deflections increase with in- 
creasing-rate of heating; (d) deflections are larger and the 
temperature at failure is lower for cement paste than for 
cement mortar; (e) deflections are larger and the tempera- 
ture at failure is lower for saturated than for dry beams; 
(f) rapid rates of heating permanently reduces the modulus 
of elasticity of cement mortar, indicating internal destruction 
of the material structure; (g) thermal cycling leads to exces- 
sive deflections and occasionally to failure. 

A tentative explanation of the phenomena observed is 
suggested. 


ACI IN THE SERVICE OF MANKIND . . 63-24 


A. Allan Bates—May 1966, pp. 521-526 


Retiring ACI President A. Allan Bates—chief, Division of 
Building Research, National Bureau of Standards, Washing- 
ton, D.C.—discusses ACI’s progressive strides during the post 
year and the world-wide scope of future Institute activities. 
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PUNCHING STRENGTH OF REINFORCED 
CONCRETE SLABS* .........--. 63-25 


David Yitzhaki— May 1966, pp. 527-542 


A method of evaluation of the punching strength of rein- 
forced concrete slabs is presented and the correlation be- 
tween punching resistance and flexural strength clearly 
established. The punching resistance depends mainly on the 
reinforcement strength as in the case of flexural strength. 
It is shown that the effect of the concrete on punching resis- 
tance is of the same order of magnitude as it is on the flex- 
ural strength and can be expressed by the factor 1 — q/2 
used in the analysis of the ultimate flexural strength of rein- 
forced concrete members. The theory is substantiated by test 
data. 

The effectiveness of bending up a part of the flexural rein- 
forcement is discussed. It is proved by a series of tests that 
by bending up a part of the flexural reinforcement the punch- 
ing strength of flat slabs can be secured. 

The method is directly applicable to the design of the col- 
umn region of flat slabs and suitable charts are provided. 


LINING OF THE MCCLOUD-PIT 
TUNNELS 


G. E. Broderson and W. K. Flint—May 1966, pp. 
543-552 


Describes and illustrates the construction phase of the tun- 
nels on a hydroelectric project in Shasta County, California. 
Traces the concrete operation through mix proportioning, 
mixing, transportation, and placing. Illustrations of special- 
ized transporting and handling equipment are presented. 


MODEL STUDY OF HYPERBOLIC 
PARABOLOID SHELLS.......... 63-27 


P. Dayaratnam, V. Jagannadharao, and S. Prad- 
hamam—May 1966, pp. 553-570 


Three thick concrete hyperbolic paraboloid shells sup- 
ported on elastic edge beams were tested. The shells were 
tested for vertical deflections for uniformly distributed loads 
and bending moments at various sections were calculated. A 
comparative study of bending moment profiles and bending 
moment contours of the shells is presented. Deflections and 
bending moments at various points of one of the shells for 
horizontal movement of the top of the short columns along 
the line joining the columns are also given. A comparison 
of maximum deflections and maximum positive bending mo- 
ments of the shells was made with plates of similar sections 
supported on elastic edge beams. 


YIELD ANALYSIS OF BALCONY 
FLOOR SLABS aie: esr) ys, Redan lees 63-28 


Kuang-Han Chu and Ram B. Singh—May 1966, 
pp. 571-586 


Studies are made of uniformly loaded rectangular slabs 
with two adjacent free edges and rectangular and trape- 
zoidal slabs with the base edge free as used for balcony 
slabs. Formulas for ultimate load based on yield line theory 
are derived and moment coefficients for typical cases are 
presented. 


EXPERIMENTAL STUDY OF A 
FREE-STANDING STAIRCASE ..... . 63-29 


A. R. Cusens and Jing-Gwo Kuang—May 1966, 
pp. 587-604 


Describes the loading tests to failure on a half-scale model 
of a symmetrical reinforced concrete slab-type, free-standing 
staircase. Methods of analysis are compared in the light of — 
experimental results and general design recommendations 
are made. 


PROPOSED ACI STANDARD RECOMMENDED 
PRACTICE FOR MANUFACTURED 

REINFORCED CONCRETE FLOOR AND 

ROOE UNITS oon oe on) os ene 63-30 


ACI-ASCE Committee 512—June 1966, pp. 625-636 


Recommendations are made for the design, manufacture, 
and erection of precast reinforced concrete floor and roof 
units having spans of 35 ft (11 m) or less. Unit stress, ulti- — 
mate strength, and a test method of strength design are © 
recommended. Recommendations are made regarding bear- 
ing lengths, bar spacings, minimum reinforcement, and holes. 
Quality requirements and acceptance procedures are dis- 
cussed. Prestressed concrete members are not covered in the 
report. 


DEFLECTIONS OF REINFORCED CONCRETE 
FLEXURAL MEMBERS. ......... 63-31 


ACI Committee 435—June 1966, pp. 637-674 


Discusses the principal factors affecting short-time and 
long-time deflections of reinforced concrete flexural mem- 
bers. Several methods for computing deflections are reviewed 
and a study made of the accuracy of these methods for 
predicting initial and time-dependent deflections. 


BASIC FACTS CONCERNING SHEAR 
FAILURE* 


G.N. J. Kani—June 1966, pp. 675-692 


Reports on tests of rectangular beams performed to de- 
termine the influence of the three basic parameters in Eq. 
(12-2) and (17-2) of ACI 318-63. The results showed: (1) The 
influence of compressive strength, f2, on so-called shear 
strength was insignificant and could be ignored in the anal- 
ysisof diagonal failure load or allowable shear stress. (2) The 
influence of the percentage of main reinforcement, p, on 
“shear strength” was considerable. (3) The minimum value — 
of bending moment at failure for beams of identical cross 
section was obtained in the vicinity of a shear arm ratio, a/d, 
of 2.5, and this was not influenced by p or f{. However, 
flexural load capacity varied considerably with percent of 
main reinforcement. (4) There exists a clearly defined region 
bounded by limiting values of p and a/d inside which diago- 
nal failure is imminent and outside which full flexural strength 
is attained. 


CHARTS FOR THE WORKING STRESS 
DESIGN OF REINFORCED CONCRETE 
BEAMS 


B. W. Shirwaikar—June 1966, pp. 693-700 


Charts are presented for the working stress design of 
beams in accordance with ACI 318-63 


im 
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The design of singly-reinforced and doubly-reinforced sec- 


* tions is covered by the charts, wherein the amount of tension 


and compression reinforcement can be read, 


ACI STANDARD SPECIFICATIONS FOR 
STRUCTURAL CONCRETE FOR 
BUILDINGS (ACI 301-66) ...... 


Announcement of ACI Standard 
Separate Copies of the Standard available 


- 63-34 


Supersedes Title No. 63-7 
ACI Committee 301—July 1966, pp. 729-731 


These specifications are a reference standard which the 
engineer or architect may make applicable to any building 
project by citing them in the project specifications. Individual 
chapters or sections should not be copied into project speci- 
fications since their meanings will be changed by taking them 
out of context. 

The specifications need to be supplemented by designat- 
ing or specifying individual project requirements. Four lists 
are provided listing places in these specifications and items 
that will require, or may require, specific treatment by the 
specification writer. The list of items requiring designation or 
specification are classed as: mandatory; additional manda- 
tory, items designated or specified if the subject matter ap- 
plies to the project; requirements at variance with these 
provisions; and requirements which are purely optional. 


RECOMMENDED PRACTICE FOR 
SHOTCRETING (ACI 506-66)... . . . 63-35 


Announcement of ACI Standard 
Separate Copies of the Standard available 


Supersedes ACI 805-51 and Title No. 63-8 
ACI Committee 506—July 1966, p. 732 


Recommendations are given on the applicability of shot- 
crete to different types of construction, material requirements, 
and application procedures. Equipment requirements are 
given for both the dry mix and wet mix processes. The test- 
ing of shotcrete is covered in some detail. 

The necessity for a well-qualified application crew is 
stressed. 


ITERATIVE SOLUTION FOR ARCHED 


FRAMES SUPPORTING SHELLS*. . . . . 63-36 


~ Arnold Winokur and Amnon Bloch—4July 1966, pp. 


733-742 


Presents an iterative method for the analysis of arched 
frames (or gables) which support shells. These gables differ 
from ordinary frames in their curved shape and in the way 
they receive load from the shells. Every continuous gable can 


‘be divided into “elementary” frames, having only one joint 


which is free to move. The method presented, which analyzes 
the whole frame, makes use of stiffness and carry-over fac- 
tors, which are easily calculated. The solution is achieved 
in one operation, in which all moments, as well as all hori- 
zontal forces produced at the joints, are balanced. As a 
result there is no need to set up equations for horizontal 
displacements. This is important because the degree of free- 
dom for displacement is high with arched frames. Using this 
method, the real moments and axial forces acting in the 
continuous gable under various load can be determined, and 
the eccentricity existing between the shell and gable taken 


into account. 
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MEASURING THE THICKNESS OF A 
CONCRETE SLAB BY GAMMA 
RAY TRANSMISSION . . 63-37 


Kenneth Preiss—July 1966, pp. 743-748 


Describes a method for determining the thickness of a con- 
crete slab by measuring the amount of gamma radiation that 
passes through it. Results in the laboratory showed that slabs 
could be measured to an accuracy of better than 2 percent. 


DIRECT SOLUTION FOR BOND 
REQUIREMENTS AT 


REINFORCING BARS. . . 63-38 


Willy K. Hahn—July 1966, pp. 749-754 


The limits given in Chapter 13 of ACI 318-63 establish a 
definite relation between the flexural bond stress formula, 
Eq. (13-1), and bar diameters. Bond coefficients for avail- 
able bar sizes, bar deformations, and concrete grades are 
presented to facilitate simple bond computations. 


INVESTIGATION OF A REACTION INVOLVING 
NONDOLOMITIC LIMESTONE AGGREGATE 
IN CONCRETE* .... . 63-39 


Sy SS Sah tetets e Le 


Alan D. Buck and W. L. Dolch—July 1966, pp. 
755-766 


A laboratory investigation was made of a chemical reac- 
tion observed as rims on nondolomitic limestone coarse 
aggregate particles in field concrete. The rims were charac- 
terized by a color variation and an increased solubility in 
acid. 

Seventeen limestones from 11 sources were used. The reac- 
tion was developed in three of the rocks in laboratory test 
specimens; x-ray diffraction analysis led to a tentative 
explanation. 

It was concluded that this reaction could occur with all 
carbonate rocks in concrete and could contribute to 
aggregate-paste bond. 


ULTIMATE LOAD CAPACITY OF 


PRESTRESSED CONCRETE COLUMNS . . 63-40 


Paul Zia and F. L. Moreadith—July 1966, pp. 
767-788 


Presents the results of an analytical study on the load 
carrying capacity of rectangular prestressed concrete col- 
umns with hinged ends. The effects of concrete strength, steel 
percentage, slenderness ratio and eccentricity on the strength 
of columns are investigated. Comparison is made between 
the strength of prestressed concrete columns and that of rein- 
forced concrete columns. The results indicate that the ad- 
vantage of prestressing lies with the slender columns subject 
to loads with large eccentricity. On the basis of the results 
obtained, simple design procedures are proposed. The pro- 
cedures are similar to the current design method for rein- 
forced concrete columns in that the strength of short columns 
is modified by capacity reduction factors to account for the 
effects of slenderness ratio and eccentricity. 


AUTOCLAVE CURING OF CONCRETE IN 
SOVIET UNION AND 


UNITED STATES .......-..-. + + 63-41 


George L. Kalousek—Aug. 1966, pp. 817-834 
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The apparent differences in the autoclaved concrete in- 
dustries in the Soviet Union and the United States are attrib- 
uted to the different needs, raw material availabilities and 
end usage in the two countries. Drying cracking of concrete 
masonry gave impetus to autoclave curing in the United 
States to alleviate the problem. In the Soviet Union, shortage 
of cement and abundance of calcareous and siliceous mate- 
rials, and urgent need of housing were factors leading to 
high pressure steam curing on a big scale. The most impor- 
tant property after strength in the Soviet Union is resistance 
to frost deterioration and, in the United States, to shrinkage 
cracking. The Soviets are highly research oriented with con- 
siderable emphasis on fundamentals. 


BEHAVIOR OF PRESTRESSED CONCRETE 
BEAMS UNDER SIMULATED 
MOVING LOADS... . 


James G. MacGregor, Chester P. Siess, and Mete A. 
Sozen—Aug. 1966, pp. 835-842 


Seven simply supported prestressed concrete beams were 
tested under a moving load simulated by the application of 
a single concentrated load successively at 11 load locations 
uniformly spaced along the span. The magnitude of the mov- 
ing load was increased after each traverse of the span. 

The development of flexural and inclined cracking was 
similar to that in beams tested under stationary loads and 
the empirical expressions presented in an earlier paper to 
predict inclined cracking and ultimate loads for prestressed 
beams were found to apply to the case of moving loads. 


EFFECT OF COLUMN EXPOSURE IN TALL 
STRUCTURES—ANALYSIS FOR LENGTH 


CHANGES OF EXPOSED COLUMNS - 63-43 


Fazlur R. Khan and Mark Fintel—Aug. 1966, pp. 
843-864 


Develops a generalized method of analysis for multistory 
frames for length changes of expased columns. A simplified 
method is then presented for quick, and relatively accurate, 
solution. Design curves representing a wide range of prac- 
tical column-to-beam proportions are included. These curves 
are intended to be used for preliminary design, and in many 
cases for the final design of the structure. Finally, design 
stresses, behavior of partitions, and limitations of movement 
are discussed. 


BOND STRESS DISTRIBUTION ON 
REINFORCING STEEL IN BEAMS AND 
PULLOUT SPECIMENS 


Ervin S. Perry and J. Neils Thompson—Aug. 1966, 
pp. 865-876 


The distribution of steel stress and bond stress along a 
reinforcing bar was investigated in eccentric pullout speci- 
mens and in beams at a crack and at a bar cutoff. Compari- 
sons are made of bond stress in all three cases. Even though 
little similarity in bond stress distributions was found in the 
three types of specimens, approximately the same maximum 
bond stress was developed at some point for equal steel 
stresses: (a) at the loaded end of the pullout specimen, (b) at 
the crack in a beam, and (c) at a distance from the bar 
cutoff point equal to the length of the pullout specimens. 


CONCRETE PROPORTIONING AND CONTROL 
FOR THE&SKYLON'! eat dived ae ged Se 63-45 


L. R. Laver and R. J. Rigby—Sept. 1966, pp. 
897-910 


Reports on the concrete quality control procedures for the 
“Skylon Tower” of the Niagara International Centre, Niag- 
ara Falls, Ontario, Canada. The procedures use a graphical - 
method to determine mean strength, standard deviation, and 
coefficient of variation and its application to the mixes used 
on the project. The graphical method is compared with ACI 
214-65. 

The ready-mixed concrete supplier first established the ef-_ 
ficiency of two batching plants which would supply concrete 
to the project, based on past concrete cylinder compression 
test results. Two different classes of concrete were used, re- 
quiring separate preliminary mix proportioning programs. 
Plant efficiencies were determined for each concrete section 
and adjustments made as warranted in succeeding concrete 
sections to effect maximum economies while maintaining spe- 
cified performance. 


CAPACITY OF REINFORCED RECTANGULAR 
COLUMNS SUBJECT TO 
BIAXIAL BENDING. .......... 63-46 


Alfred L. Parme, Jose M. Nieves and Albert 
Gouwens—Sept. 1966, pp. 911-924 


Comprehensive design charts complying to Section 1905 
(a) of the ACI Building Code (318-63) relating the biaxial 
bending capacity of rectangular columns to the uniaxial 
bending capacity by a single parameter are presented. Dif- 
ferences in the behavior of columns due to bar arrangement 
and steel strengths are noted. An approximate procedure — 
which facilitates the determination of the required size for 
columns subject to biaxial bending is suggested and 
evaluated. 


INELASTIC BEHAVIOR AND FRACTURE 
OF. CONCRETE? o5. sisims adouicnsoaengeiees 63-47 


Surendra P. Shah and George Winter—Sept. 1966, 
pp. 925-930 


Elements of a unified theory of the mechanical behavior 
of concrete, from no-load to fracture under short-time load- 
ing, are developed, based o.. bserved microcrack behavior 
and on a statistical distribution of mortar strength. 


SLIP FORM CONSTRUCTION OF CEMENT 
STORAGE SILOS. .........4. 63-48 © 


A. M. Liberati—Sept. 1966, pp. 931-940 ' 


The slip form construction of the cement storage silos for , 
the Alpha Cement Co. at Catskill, N.Y., is described. The 
project consists of a battery of eight U-shaped silos which, 
in addition, form part of the wall of a storage hall for clinker 
and raw material. The semi-enclosed hall is 360 ft long by — 
100 ft center-to-center of crane rails. The major part of the — 
hall is formed by 69 ft free-standing columns which were also : 
cast in sliding forms. : 

The major construction problems were maintaining vertical — 
alignment of the columns and casting the varying cross sec- 
tion of the silos as concreting progressed upward. 


SUGGESTED DESIGN PROCEDURES FOR 
COMBINED FOOTINGS AND MATS. . . 63-49 


ACI Committee 436—Oct. 1966, pp. 1041-1058 


This report deals with the design of footings carrying more 
than a single column or wall load. Although it is primarily — 
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concerned with the structural aspects of the design, consider- 
ations of soil mechanics cannot be eliminated and the design- 
ers attention is invited to the important interrelation of the 
two fields in connection with the design of such construction 
elements. 


FATIGUE STRENGTH OF CONCRETE UNDER 
VARYING FLEXURAL STRESSES. . 63-50 


Hubert K. Hilsdorf and Clyde E. Kesler—Oct. 1966, 
pp. 1059-1076 


Previous fatigue studies of concrete were in many cases 
not representative of the load conditions of actual structures 
since in these tests the applied loads fluctuated between con- 
stant minimum and maximum values. In the present investiga- 
tion plain concrete specimens were subjected to repeated 


- flexural stresses according to various load histories; the maxi- 


mum load within a test was varied between two limits, or rest 
periods were introduced. The results were interpreted accord- 
ing to various physical models and compared to the Miner 
rule. This hypothesis may give conservative or unsafe predic- 
tions of the fatigue strength depending on the load program. 
An improved design method is suggested. 


RATIONAL APPROACH TO 
- 63-51 


G. |. N. Rozvany—Oct. 1966, pp. 1077-1094 


Recently developed optimum design methods for rein- 
forced concrete plates and prestressed plates are outlined, 
and simplified methods for determining the cracking load 
and ultimate load for optimized prestressed plates are pre- 
sented. The proposed methods are compared with other de- 
sign techniques. 


A GENERAL RELATION FOR STRENGTHS 


OF CONCRETE SPECIMENS OF DIFFERENT 
SHAPES AND SIZES ......... . 63-52 


Adam M. Neville—Oct. 1966, pp. 1095-1110 


It is shown that the strengths of concrete test specimens 


_ (cylinders, cubes, and prisms) can be related to one another 


by simple expressions. Substantiating test results are pre- 
sented. The secondary influence of the fineness modulus of 
aggregate on this relation is discussed. 


BOND STRESS—THE STATE OF 


aS JAS aaciygieierah aah caer haran 63-53 


SS 


ACI Committee 408—Nov. 1966, pp. 1161-1190 


The nature of bond failure is discussed and the influence 
of splitting is emphasized. The large bond stresses adjacent 
to any crack and the complications caused by this “out-and- 
in’ bond are emphasized. Factors influencing splitting and 
the weak planes in splitting are related. The importance of 
beam width or bar spacing on bond resistance is developed. 


' The concepts of end anchorage, flexural bond, and anchor- 


age or development bond are contrasted. 


Present knowledge of bond behavior and the absolute 


value of bond resistance are reviewed, first in terms of splices 


and special members, and then in the negative movement 
region of a beam. Some of the data justifying the 1963 
Building Code provisions are presented. The value of end 


anchorage is indicated and the importance of development 


v; 
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bond or development length is emphasized. 

The effect of top bar position and the influence of light- 
weight concrete are briefly discussed. Finally, weak spots in 
existing knowledge and areas needing further investigation 
are mentioned. 
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SIZE EFFECT IN SMALL-SCALE MODELS OF 
REINFORCED CONCRETE BEAMS* . 63-54 


William A. Litle and Mario Paparoni—Nov. 1966, 
pp. 1191-1204 


An experimental study of the influence of geometric scale 
on the ultimate strength of reinforced mortar beams failing 
in a flexural mode is presented. In the test were 132 beams, 
which included five different geometric scale ratios and two 
reinforcement ratios. Evidence of a significant relative in- 
crease in strength for the smaller specimens was found. Some 
potential causes for these increases are postulated and 
examined. 


ULTIMATE STRENGTH DESIGN CHARTS FOR 
COLUMNS WITH BIAXIAL BENDING . . 63-55 


Donald C. Weber—Nov. 1966, pp. 1205-1230 


The problem of combined biaxial bending and axial com- 
pression of short rectangular columns is discussed. A method 
of approximating the failure surface based on linear inter- 
polation between the capacity for bending on the diagonal 
and the capacity for bending on a principal axis is proposed. 
Design charts for columns with equal bending resistance on 
both principal axes and examples to illustrate their use are 
included. 


TIME DEPENDENT LOAD TRANSFER IN 
REINFORCED LIGHTWEIGHT 


CONCRETE COLUMNS . . 63-56 


Thomas A. Holm and Joseph Pistrang—Nov. 1966, 
pp. 1231-1246 


Time-dependent strains of an axially loaded, structural 
size, reinforced lightweight concrete column were observed 
for 1 year to verify a theoretical method of predicting the 
load transfer from concrete to reinforcing steel caused by 
creep and shrinkage. The method, which modifies “classical” 
equations by considering the interaction between creep and 
shrinkage, was verified within engineering tolerances. It pro- 
vides an adequate means of predicting long term column 
deformations and load transfer using, as a basis, creep and 
shrinkage data from plain concrete cylinders. 


SHRINKAGE AND CRACKING OF CEMENT 
MORTARS USED FOR EXTERIOR 


COATING Regn ss ee . 63-57 


Ori Ishai and Nathan Bavli—Nov. 1966, pp. 1247- 
1264 


Deals mainly with the effect of curing and preliminary 
treatment on the relevant properties of mortar coatings, viz., 
strength, absorption, and, in particular, shrinkage, and 
cracking resistance. Results of the laboratory test series in- 
dicate the superiority of steam curing over water curing as 
regards shrinkage and cracking time. Other results point up 
the advantage of efficient mix compaction, using sand of 
high fineness modulus, and the effect of sealing as appro- 
priate means for producing more cracking resistant mortar 
coatings. 

Analysis of the results confirm the expected correlation 
between increased cracking resistance, on the one hand, and 
higher strength and lower free shrinkage, on the other. 
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CRACKING AND BOND RESISTANCE IN 
HIGH STRENGTH REINFORCED CONCRETE 
BEAMS, ILLUSTRATED BY 


PHOTOELASTIC COATING . 63-58 


Paul W. Abeles—Nov. 1966, pp. 1265-1278 


The paper shows the application of photoelastic coating 
(also called photostress method) to a concrete beam, rein- 
forced with two nontensioned prestressing strands, so as to 
illustrate micro and visible cracking. Deflections and crack 
widths at the tensile face and at the level of the steel are 
shown and photostress pictures are presented at various 
loadings, depicting the cracking during three loading cycles. 
The effect of an excellent bond between the steel and the 
high strength concrete is illustrated. A comparison is made 
with a concrete beam of the same dimensions but reinforced 
with four nontensioned prestressing wires, with which the 
bond conditions are quite good but not so excellent as with 
strands. 


GUIDE FOR THE PROTECTION OF CONCRETE 
AGAINST CHEMICAL ATTACK BY MEANS 
OF COATINGS AND OTHER 


CORROSION-RESISTANT MATERIALS . . 63-59 


ACI Committee 515—Dec. 1966, pp. 1305-1392 


The resistance of concrete to chemical attack may often be 
enhanced or maximized by careful attention to concrete pro- 
portioning, mixing, placing, and curing procedures. How- 
ever, in a number of situations concrete must be protected 
by barrier materials which prevent contact with the chemical 
agent. Materials available for protection have been clas- 
sified here, and tables have been provided as a guide for 
protection against specific agents. Methods of application, 
with consideration for both effectivenss and safety, are dis- 
cussed. The report is intended to serve as a guide prior to 
consultation with experts regarding the specific situation. 


HIGH RISE BUILDINGS OF REINFORCED 
CONCRETE—WHAT ARE THE 


LIMITATIONS? ............. . 63-60 


William Schmidt—Dec. 1966, pp. 1393-1400 


A design for a multistory building using the same slab 
thickness for every floor, the same size of columns in all 
stories, and shear walls to the height required by the design- 
er represents a remarkable approach to the assembly line 
factory methods in the construction industry. Remarkable 
economies can be achieved when the work is done by a 
contractor who has great organizing talents. 
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FLEXURAL BEHAVIOR OF PRESTRESSED, 
PARTIALLY PRESTRESSED, AND 
REINFORCED CONCRETE BEAMS. . . . 63-61 


Stanley G. Hutton and Robert E. Loov—Dec. 1966, 
pp. 1401-1410 


Fully prestressed, partially prestressed, and conventionally 
reinforced concrete beams of the same size and virtually the 
same ultimate capacity were loaded to failure. Deflections 
and strain were measured during a storage period of ap- 
proximately 4 months. Loads, deflections, strains, and maxi- 
mum crack widths were measured during testing. 

The wide range of behavior of reinforced concrete (the 
limits of which are represented by fully prestressed and con- 
ventionally reinforced concrete) that may be obtained by 
varying the prestressing force is illustrated. 


PROPERTIES OF CEMENT MORTARS 


MODIFIED BY POLYMER EMULSION . . 63-62 


Jiri Hosek—Dec. 1966, pp. 1411-1424 


The aim of these experiments was to contribute to the 
understanding of the mutual influence of polymer and ce- 
ment during the hardening of this combined system. Poly- 
vinylacetate as water-emulsion was chosen as representative 
of polymers for all experiments. 

This paper deals with the results of the experiments with 
polyvinylacetate-modified cement mortars; the effects of 
polymer admixtures on compressive, tensile, and flexural 
strength; on modulus of elasticity; the effect of relative hu- 
midity; and of polymer plasticizer on shrinkage. The depen- 
dence of strength on dimension of test specimens and the 
behavior of this mortar in water exposure and in weather- 
ometer, rapid-cycle exposure are discussed. 

Consideration of the results suggests fundamental ideas 
about the structure formation of polymer-cement mixtures. 


ANALYSIS OF CIRCULAR AND ANNULAR 
SLABS FOR CHIMNEY 


FOUNDATIONS. . - - 63-63 
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Kuang-Han Chu and Omar F. Afandi—Dec. 1966, 
pp. 1425-1448 


Formulas based on the theory of plates are presented for 
the computation of moments and shears in circular and an- 
nular slabs for chimney foundations. The slab is assumed 
to be of constant thickness, either simply supported or fixed 
at the chimney wall. Foundation pressure is assumed to vary 
linearly and exist over all portions of the slab. Results for 
some typical cases are presented in charts. 
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STRUCTURAL BEHAVIOR OF PRECAST 
CONCRETE TUNNEL LINERS ...... 


William L. Gamble—Jan. 1967, pp. 1-11 


Structural tests were conducted on precast concrete 
segmental tunnel liners considered for use in subway tun- 
nels of the San Francisco Bay Area Rapid Transit District. 
Each tunnel liner ring consisted of seven segments which 
formed 30 in. of circular tunnel liner when bolted to- 
gether. Two liner rings were tested, with loads applied to the 
outer surface of the rings at 12 points. 

The behavior of the rings was good. At the maximum load 
levels attainable, only a small amount of cracking had 
occurred. The acceptance criterion was that the rings should 
deflect at least 1 in. without visible damage. Both reached 
2.5 in. deflection without appreciable damage. 


ANALYSIS OF RESTRAINED REINFORCED 
CONCRETE COLUMNS UNDER 
SUSTAINED LOAD 64-2 


Robert F. Manuel and James G. MacGregor—Jan. 


1967, pp. 12-24 


The primary objective of this investigation was the deriva- 
tion of a method of analysis which can be used on a com- 
puter to determine the behavior of columns in reinforced 
concrete frameworks under sustained load. The method of 
analysis applied discreteness to the cross sections, the mem- 
ber lengths, and the duration of sustained load, and utilizes 
numerical integration and trial and error procedure to ob- 
tain equilibrium configurations of the frameworks under 
load. A nonlinear stress-creep strain function was con- 
sidered using the rate of creep method to estimate the 
creep of the concrete under variable stress. 

The applicability of the analysis was partially verified by 
comparison with experimental data reported by various in- 
vestigators. The analysis was used to study the sustained 
load behavior of two series of laterally restrained beam 
column frames and the results were compared to three build- 
ing codes. 


BEHAVIOR AND DESIGN OF LARGE 
OPENINGS IN REINFORCED 

CONCRETE BEAMS. .......... 64-3 
Karim W. Nasser, A. Acavalos, and H. R. Daniel— 
Jan. 1967, pp. 25-33. 


A theoretical approach is outlined for the behavior of 


_ rectangular reinforced concrete beams with large open- 


ings. Results of pilot, full-size beam tests are presented and 
compared with the behavior of an identical beam having no 
openings. 


VOLUME CHANGES ON SETTING AND CURING 


_ OF CEMENT PASTE AND CONCRETE FROM ZERO 


TOSEVENDAYS...........-. 64-4 
Floyd O. Slate and Ramon E. Matheus—Jan. 1967, 
pp. 34-39 


Unrestrained bulk volume changes were measured by dis- 


placement of liquids in which the specimens were submerged. 


Cement paste and concrete stored under water from the 
time of molding always showed volume increases of from 0.1 
to 1.5 percent, with almost the entire change occurring 
during the first day. Cement paste and concrete immersed 
in mineral oil, to prevent gain or loss of water, always 
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showed by 7 days volume decreases of from 0.6 to 1.7 per- 
cent, with a decreasing rate of change throughout the 7 
day period (cement pastes, but not concretes, showed ex- 
pansion up to 6 hr or even up to 1 day, followed by con- 
traction). When a calcium sulfoaluminate expansive com- 
pound was added, expansion was increased for both cement 
paste and concrete under water, no change occured for con- 
crete under mineral oil, and greater initial expansion fol- 
lowed by greater contraction occurred for cement paste 
under oil. 


EXPERIMENTS ON THE YIELD CRITERION OF 
ISOTROPIC REINFORCED CONCRETE 
SLABS voce mame sie cao oy st) oO: 


C. T. Morley—Jan. 1967, pp. 40-45 


Information on the shape of the yield criterion for iso- 
tropic reinforced concrete slabs under biaxial moments is 
obtained from experiments on model rhomboid slabs. The 
results support Johansen’s proposed square criterion, and 
also the hypothesis that kinking of steel across cracks is 
not significant. A method is developed for predicting the 
main features of the moment-curvature curves for slabs 
under a given combination of bending moments, from the 
properties of the steel and the concrete. 


STRESSES AND DEFLECTIONS IN COUPLED 
SHEAR AW ALLS occu vieu ison ce ue emetic aus 64-6 


Alexander Coull and J. R. Choudhury—Feb. 1967, 
pp. 65-72. 


Curves are presented for the rapid evaluation of the 
stresses and maximum deflections in any system of coupled 
shear walls. The curves are derived from the continuum 
theory, in which the discrete system of connecting beams is 
replaced by an equivalent continuous medium. 


MORTAR MODEL TEST ON A CYLINDRICAL 
SHELL OF VARYING CURVATURE AND 
THICKNESS 64-7 


Arthur W. Hedgren, Jr. and David P. Billington— 
Feb. 1967, pp. 73-83. 


Describes a test on a reinforced mortar model of a para- 
bolic cylindrical shell with variable thickness. Deflections 
and strains were measured for 16 increments of vacuum 
loading up to failure. Experimental results indicated satis- 
factory model performance because of the close correlation 
with theoretical predictions in the working load range. The 
model exhibited a high safety factor against structural fail- 
ure. Approximate analyses are presented for the shell dia- 
phragm interaction and for the inelastic shell behavior after 
cracking and after local yielding. 


CURING EFFECTS-ON EXPANSION AND 
MECHANICAL BEHAVIOR OF EXPANSIVE 
CEMENT CONCRETE.........--. 


Vitelmo V. Bertero—Feb. 1967, pp. 84-96 


Reports the results obtained in two investigations on 
uniaxially restrained prismatic expansive cement concrete 
specimens. The object was to find out how the expansion 
and mechanical behavior of expansive concrete are af- 
fected by curing age and by delay in water curing. 

Curing age—The mechanical characteristics of expan- 
sive cement concrete appear to be affected by the curing 
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age in a manner different from that experienced with con- 
ventional concrete. Results show that there is a considerable 
drop in strength and stiffness after a certain age. The main 
reason for this drop appears to be the large transverse ex- 
pansion that occurs after 12 days. Results also indicate that 
the initial power of expansion of the concrete mix used is 
considerably affected by the age of the expansive compo- 
nent. 

Delay in water curing—Histories of longitudinal and 
transverse expansion during curing, as well as stress-strain 
relationship of concrete during compressive tests, indicate 
that by delaying water curing (1) longitudinal and trans- 
verse expansion stops by 24 hr, (2) loss in final longitudinal 
and transverse expansion is small, and (3) compressive 
strength is not affected, but stiffness is reduced. 


CREEP OF OLD CONCRETE AT NORMAL AND 


ELEVATED TEMPERATURES. ...... 64-9 
Karim W. Nasser and Adam M. Neville—Feb. 1967, 
pp. 97-103 


Data on creep of concrete loaded at 1 and 50 years at 
temperatures ranging from 70 to 205 F are presented. The 
pattern of the creep-time relation is shown to be the same in 
all cases. Influence of the temperature of storage preceding 
the application of load on creep is reported. 


RATIONAL PROPORTIONING OF PREFORMED 
FOAM CELLULAR CONCRETE. ..... 64-10 


Fred C. McCormick—Feb. 1967, pp. 104-110 


Presents a proportioning procedure for semistructural 
cellular concrete which limits wet density deviation to within 
5 percent of design values. Reports laboratory studies of the 
effects of certain mix parameters on some properties of the 
hardened concrete. 


SAND REPLACEMENT IN STRUCTURAL 
LIGHTWEIGHT CONCRETE-SINTERING 


GRATE AGGREGATES ......... 64-11 
Donald W. Pfeifer and J. A. Hanson—Mar. 1967, 
pp. 121-127 


Describes effects of replacing the fines of three structural 
lightweight aggregates with equal volumes of natural sand. 
This investigation is a continuation of previous work and 
extends test data to broaden information about aggregates 
produced ona sintering grate. 

The results illustrate improvements in both the plastic and 
hardened concretes. The water and cement contents required 
decreased with increasing natural sand content. Physical 
properties of the hardened concretes were significantly im- 
proved, though the unit weights were increased moderately. 


HOW SAFE ARE OUR LARGE REINFORCED 
CONCRETE BEAMS?......... - 64-12 


G. N. J. Kani—Mar. 1967, pp. 128-141 


To answer this question, four series of test beams, with 
depths of 6, 12, 24, and 48 in., were tested at the University 
of Toronto and the results compared. Considerable influence 
of the absolute depth became apparent to such an extent 
that the safety factor for the largest beams was approxi- 
mately 40 percent lower than the otherwise similar small 
beams. This trend indicates that, with a further increase in 
depth, a correspondingly further decrease in the safety fac- 
tor can be expected. 


EXPERIMENTAL STUDY OF MODEL 
COMPOSITE FLOORS. .... se ee . 64-13 


Franklin K. C. Wong and Fung-Kew Kong—Mar. 
1967, pp. 142-151. 
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Reports on tests on six model composite floors of a wide 
range of transverse stiffness. Test results regarding second 
moments of area, composite action in longitudinal and trans- 
verse directions, and ultimate strengths were studied with 
reference to the 1960 tentative recommendations of ACI- 
ASCE Committee 333 and to British Code CP 117: 1965. 


FINITE ELEMENT ANALYSIS OF REINFORCED 
CONCRETE BEAMS. .........-- 


D. Ngo and A. C. Scordelis—Mar. 1967, pp. 152- 
163 


The basic concept of using the finite element method of 
analysis in constructing an analytical model for the study of 
the behavior of reinforced concrete members is discussed. 
The finite elements chosen to represent the concrete, the steel 
reinforcement, and the bond links between the concrete and 
the steel reinforcement are described. Several examples of 
singly reinforced concrete beams on simple supports with 
different idealized cracking patterns are analyzed and re- 
sults are presented for comparison and discussion. The ef- 
fect of the assumed stiffness of the bond links is also exam- 
ined briefly. No general conclusions regarding the behavior 
of the reinforced concrete beams under load are attempted 
in the present investigation. The purpose of the paper is to 
demonstrate the feasibility and to explore the potentialities 
as well as the difficulties of using the finite element method, 
with an ultimate aim of developing a general analytical 
method for the study of reinforced concrete members in the 
full range of loading. 


LATERAL INSTABILITY OF REINFORCED 
CONCRETE BEAMS UNDER UNIFORM 
BENDING MOMENTS. ......... 


Campbell Massey—Mar. 1967, pp. 164-172 


The lateral stability conditions for a single span slender 
reinforced concrete beam under uniform bending moment 
are examined. A method for predicting the critical bending 
moment is suggested, based on the lateral bending and tor- 
sional rigidities and, in the case of doubly reinforced beams, 
on the warping rigidity. It is shown that these rigidities de- 
pend not only on the over-all dimensions of the cross section 
but also on the percentage of steel, the number, type and 
size of stirrups, and the state of stress. Experimental results 
are described which support the proposed theory. These re- 
sults are then compared with standard design recommenda- 
tions. 


RECOMMENDED PRACTICE FOR 
MANUFACTURED REINFORCED CONCRETE 


FLOOR AND ROOF UNITS 
(ACI 512-67). ..... oS -O8. Sh MRIS 


Announcement of ACI standard 


Separate copies of the standard available 
ACI 512-67 supersedes ACI 711-58 and Title No. 
63-30 


ACI-ASCE Committee 512—Apr. 19€7, p. 185 


Recommendations are made for the design, manufacture, 
and erection of precast reinforced concrete floor and roof 
units having spans of 35 ft (11 m) or less. Unit stress, ulti- 
mate strength, and a test method of strength design are 
recommended. Recommendations are made regarding bear- 
ing lengths, bar spacings, minimum reinforcement, and holes. 
Quality requirements and acceptance procedures are dis- 
cussed. Prestressed concrete members are not covered in the 
report. 


STRUCTURAL PLAIN CONCRETE .. . . 64-17 
ACI Committee 322—Apr. 1967, pp. 186-189 


64-14 
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Structural plain concrete is defined as concrete used for 
structural elements and having no reinforcement or an 
amount of reinforcement less than specified in ACI 318-63. 
The required quality of concrete and allowable stresses, both 
for working stress design and ultimate strength design, are 
presented. The report confines itself to concrete resting on 
ground or supported by other structural elements and pre- 
sents specific recommendations for walls and pedestals and 
footings. 


CORE AND CYLINDER STRENGTHS OF 
NATURAL AND LIGHTWEIGHT 
CONCRETE Somict tna es er a as 


Richard H. Campbell and Robert E. Tobin—Apr. 
1967, pp. 190-195 


The compressive strength of laboratory cured and field 
cured cylinders are compared with 4 and 6 in. diameter 
cores at ages up to 84 days. Nearly 500 samples of natural 
and lightweight concrete under simulated job conditions 
showed that all cores at comparable ages tested lower than 
cylinders. 


COLUMNS UNDER FLEXURE-WORKING 
STRESS DESIGN 


Arieh Lev Abolitz—Apr. 1967, pp. 196-201 


Approximate equations for the working stress design of 
common column sections subject to flexure, both for tension 
and compression control, are presented for use by designers 
who prefer formulas to charts and tables. These equations 
may be used in design like the corresponding semiempirical 
formulas given in the ACI Code for ultimate strength 
design. They are about as accurate as the familiar flexural 
formula. 


STRENGTHS OF PREPACKED CONCRETE AND 


REINFORCED PREPACKED CONCRETE 
BEAMS 


Yuzo Akatsuka and Hiraku Moriguchi—Apr. 1967, 
pp. 204-212 


Strength tests were carried out on prepacked concrete 
and reinforced prepacked concrete beams and the results 
were compared with those obtained on normal concrete. Lit- 
tle difference was found in strength properties between pre- 
packed and normal concretes. It was also found that the pre- 
dicted flexural strengths of reinforced prepacked concrete 
based on either the straight-line theory or the ultimate 
strength theory were greater than those of normal concrete. 
Consequently, it is concluded that for practical purposes of 
designing reinforced flexural members the accepted formulas 
based on either the straight-line theory or the ultimate 
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‘strength theory may be applied to prepacked concrete as 


well as to conventional normal concrete. 


THE AMERICAN CONCRETE INSTITUTE— 
64-21 


~ Arthur R. Anderson—May 1967, pp. 229-233 


‘ 


Retiring ACI President Arthur R. Anderson—Vice- 
President, ABAM Engineers, Inc., and Vice-President, Con- 
crete Technology Corp., both of Tacoma, Wash.—sum- 
marizes ACI's past accomplishments, present activities, and 
future goals. 


NEW DEVELOPMENTS IN DETAILING 
PRACTICE ........-. 


ACI COMMITTEE 315—May 1967, pp. 234-239 


ACI Committee 315 is charged with the mission of 
maintaining and keeping current the ACI Detailing Manval. 
Since the adoption of the current Manual in 1965, the rapid 
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growth in usage of high strength reinforcing bars and ulti- 
mate strength design makes necessary certain modifications 
of practice in column tie details and standard hooks. Pend- 
ing proposal of a complete revision to the Manual, the re- 
sults of the committee studies in these areas are presented as 
interim recommendations for good practice. Discussion of 
these interim recommendations is particularly invited to pro- 
vide a complete record of experiences in their use. 


IMPULSE METHODS FOR CONTROLLING THE 
CONSTRUCTION SPEED OF PRESTRESSED 
CONCRETE BRIDGES .......... 


Tibor Javor—May 1967, pp. 240-243 


Describes the application of two nondestructive impulse 
methods, viz., the ultrasonic and the sonic hammer methods 
for checking the quality of concrete. Compares the two 
methods and gives their advantages and disadvantages 
especially in relation to speeding up the construction of pre- 
stressed concrete bridges. 


FATIGUE TESTS OF REINFORCING BARS— 
TACK WELDING OF STIRRUPS 64-24 


Kenneth T. Burton and Eivind Hognestad—May 
1967, pp. 244-252 


This paper reports fatigue tests of concrete beams with 
tied stirrups and with stirrups tack welded to the main ten- 
sion reinforcement. The beams were reinforced with #8 in- 
termediate grade and ASTM A 432 high strength bars of one 
deformation pattern. Test results of 68 beams indicate that 
careless tack welding of stirrups can reduce fatigue life of 
the longitudinal bars at a given stress range by 75 percent. 
Similarly, stress range at 5 million cycles can be reduced 
by 35 percent. Bar yield strength had only minor influence 
on fatigue strength for comparable stress ranges at 5 mil- 
lion repetitions. 


FIELD EXPOSURE TESTS OF REINFORCED 
CONCRETE BEAMS. .......... 


Edwin C. Roshore—May 1967, pp. 253-257 


Two series of reinforced concrete beams were made and 
exposed to severe natural weathering at Treat Island, 
Maine. 

Variables under study were type of concrete, thickness of 
concrete cover over steel and tensile stress in the reinforcing 
steel, position of the steel, and type of steel used. 

Results after 15 winters of exposure of the first series of 
beams (Series A) indicated that the air-entrained beams 
were significantly more resistant to the weathering than the 
non-air-entrained beams, and that the beams with reinforc- 
ing steel having deformations conforming to ASTM Standard 
A 305 were more resistant to the weathering than those with 
reinforcing steel having old-style deformations. These tests 
formed the basis for a change in Corps of Engineers practice 
in 1958 by which allowable steel stresses were increased 
from 18,000 to 20;000 psi (1260 to 1400 kg per sq cm). This 
change has resulted in a saving of cost in Corps of Engineers 
construction averaging $1.25 million per year since the 
change was made. 

Results after 12 winters of exposure of the second series 
of beams (Series B) indicated that more exposure is needed 
to produce deterioration sufficient to permit unambiguous 
conclusions. 

Exposure of both series of beams is continuing. 


ELASTIC-PLASTIC ANALYSIS OF 
ARCHES 
Bernard Grossfield and James 
1967, pp. 259-265 


A method is presented for determining the behavior, to 
failure, of a reinforced concrete arch. The response of the 
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structure is obtained by superimposing nonlinear elastic 
analyses for successive, small increments. of loading. The 
properties of each cross section of the arch, including the 
position of the bending axis, are reevaluated ‘for every in- 
crement of loading, using a trial and error technique. A 
large digital computer was used to obtain numerical 
results. 


A YIELD CRITERION FOR REINFORCED 
CONCRETE SLABS 


Rolf Lenschow and Mete A. Sozen—May 1967, 
pp. 266-273 


A general yield criterion for reinforced concrete plane 
elements subjected to combination of flexural and torsional 
moments is developed. The proposed criterion is compared 
with the results of special experiments devised to test it. 


AUTOMATION ON THE JOB 


Charles J. Pankow—June 1967, pp. 281-287 


Describes how preplanning between architect, engineer, 
and builder can provide more economical and efficient 
construction. The construction of one project where this 
approach was used is described. 


CREEP TESTS OF TWO-WAY 
PRESTRESSED CONCRETE........ 64-29 


Howard L. Furr—June 1967, pp. 288-294 


Creep tests on small prestressed structural lightweight 
concrete slabs are discussed. Three 2 x 2 ft x 2 % in. 
slabs prestressed equally in two directions to 1000, 2000, 
and 3000 psi, respectively, were gaged for strain. One slab 
of similar dimensions was prestressed to 2000 psi on one 
direction. Small 3 x 3 x 16-in. prisms were spring loaded 
axially to the same initial stresses as the prestressed slabs. 

It was found that creep in the 2000 psi two-way slab was 
virtually the same as that in the 2000 psi one-way slab. Pre- 
stress losses after 313 days were about 25 and 30 percent in 
the 2000 and 3000 psi slabs, respectively. 


SIMPLIFIED ERECTION METHOD FOR 
SHELL STRUCTURES 64-30 


Sylwester Oleszkiewicz and Zbigniew Parzniewski— 
June 1967, pp. 295-300 


Presents a method of constructing shell structures with 
the elimination of traditional formwork. Several scaled 
models were made, including a full-scale dome-shaped 
shell. The experiments indicate that this construction tech- 
nique may save over 20 percent of both labor and material 
costs, with only a slight increase in the amount of steel. 


NUMERICAL CREEP ANALYSES APPLIED TO 
CONCRETE STRUCTURES. ....... 64-31 


George L. England—June 1967, pp. 301-311 


The effects of creep and temperature on the behavior of 
concrete structures are discussed. Then based on a specific 
thermal creep concept, three methods of analyses are de- 
scribed: (1) rate of creep, (2) relaxation, and (3) strain 
hardening. These analyses are described in relation to 
step-by-step methods of solution and are shown to be cap- 
able of estimating the time-dependent behavior of concrete 
structures subject to certain conditions of temperature and 
loading. It is concluded that some saving of computational 
time can result from simultaneous solution, to a given prob- 
lem, by the first two types of analyses. 
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DESIGN OF COMBINED FOOTINGS USING 
SUPPORT REACTION AND MOMENT 
INFLUENCE LINES OF CONTINUOUS BEAM 
ON ELASTIC SUPPORTS .......--. 64-32 


Leslie J. Szava-Kovats—June 1967, pp. 312-319 


Presents a method for designing combined footings based 
ona mathematical model (substitute structure), the solution 
of which is facilitated by influence coefficients. The accuracy 
of the method in the use of the substitute structure depends 
on the relative rigidity of the system. However, the inclusion 
of a margin of error diagram and tables makes the proposed 
design method useful to practicing engineers. 


PROPOSED REVISION OF ACI 347-63: 
RECOMMENDED PRACTICE FOR CONCRETE 
FORMWORK’. 2 2 0 64-33 


ACI Committee 347—July 1967, pp. 337-373 


Presents brief introductory statement on the need for 
formwork standards based on the fact that 35 to 60 percent 
of the total cost of the concrete work in a project in the 
United States is the formwork. A section is given on engineer- 
architect specifications noting the kind and amount of 
specification the engineer or architect should provide the 
contractor. Since the committee concludes that formwork de- 
sign and engineering, as well as construction, must be the re- 
sponsibility of the contractor, the recommendations con- 
tained in the report are directed to that group. However, an 
understanding of these recommendations by engineers and 
architects will aid these groups in their specification func- 
tions. 

The report is divided into five chapters: 1. Design, 2. Con- 
struction, 3. Materials for Formwork, 4. Forms for Special 
Structures, and 5. Formwork for Special Methods of 
Construction. 


HYPAR ROOF OF THE MADONNA DI POMPEI 
CHURCH, MONTREAL, CANADA... . 64-34 


Felix M. Kraus—July 1967, pp. 374-383 


Describes the design and construction of the hyperbolic 
paraboloid roof for the Madonna di Pompei Church in Mon- 
treal, Canada. This hypar roof is an anticlastic shell sup- 
ported on two boundaries and free along the remaining two 
boundaries, which are unified into one hyperbola. Calcula- 
tions show pronounced cantilever and arch action of the 
shell. Field deflection measurements indicate substantial 
shell stiffness as well as interaction of the unequal shell 
quadrants. 


SAND REPLACEMENT IN STRUCTURAL 
LIGHTWEIGHT CONCRETE-SPLITTING 
TENSILE STRENGTH 


Donald W. Pfeifer—July 1967, pp. 384-392 


The splitting tensile strengths of seven structural light- 
weight concretes containing natural sand fines are reported. 
This paper is third in a series regarding the partial or com- 
plete replacement of lightweight fines with sand. 

The test results show equal splitting strengths for all con- 
tinuously moist cured lightweight and normal weight con- 
cretes when the compressive strengths were equal. However, 
the splitting strengths of the lightweight concretes were 
generally reduced when the cylinders were allowed to dry 
hie testing. The use of sand fines minimized this strength 
reduction. 


CONSTRUCTION OF PRESTRESSED PAVEMENT 
AT AN AIRPORT IN PORTUGAL . . . . 64-36 


Goswin Mittelmann—July 1967, pp. 393-397 


as: 
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Describes the construction of a prestressed concrete run- 
way and taxiway for an airport in Portugal. The pavement 
was pretensioned longitudinally and post-tensioned trans- 
versely. The runway is about 4000 m (13,100 ft) long and 
60 m (197 ft) wide while the taxiway is approximately 3200 
m (10,500 ft) long and 30 m (98 ft) wide. Each month about 
270 tons (300 U.S. tons) of prestressing steel was installed 
and nearly 5500 cu m (7200 cu yd) of concrete was placed. 
The project was completed in 38 weeks. 


DETERMINATION OF STRAIN DISTRIBUTION 
AND CURVATURE IN A REINFORCED 
CONCRETE SECTION SUBJECTED TO 
BENDING MOMENT AND LONGITUDINAL 
LON Dae aa" 5 SR One eee OC) eine 64-37 


German Gurfinkel and Arthur Robinson—July 1967, 
pp. 398-403 


In many problems associated with refined analysis and 
interpretation of experiments on reinforced concrete beam- 
columns, it is necessary to determine the strain distribu- 
tion in any section of the member from the bending moment 
and longitudinal force acting at that section. In the analy- 
sis which is presented in this paper, the strains are assumed 
to be linearly distributed in the cross section. Realistic stress- 
strain relations are used for both concrete and steel. A 
numerical scheme, the extended Newton-Raphson proce- 
dure, is applied to solve the problem in the general case. A 
numerical example is given to illustrate the method. 


STRUCTURAL BEHAVIOR OF CONCRETE 
FILLED STEELTUBES........... 


Noel J. Gardner and E. Ronald Jacobson—July 


1967, pp. 404-413 


Describes a theoretical and experimental investigation 
into the behavior of concrete filled steel tubes as axially 
loaded compression members. The experimental results are 


also compared to the loads allowed by the NBC and ACI 


and recommendations made. 


GUIDE FOR STRUCTURAL LIGHTWEIGHT 
AGGREGATE CONCRETE........ 64-39 


ACI Committee 213—Aug. 1967, pp. 433-469 


This guide summarizes the present state of the technology. 
It presents and interprets the data on lightweight aggregate 
concretes from many laboratory and field sources. These 
include the comprehensive studies at the University of 
Illinois in 1931, the parallel investigations by the U.S. Bureau 
of Reclamation and the National Bureau of Standards in 
1949, numerous recent laboratory studies, accumulated ex- 


perience resulting from greatly increased and successful use, 


and performance of structural lightweight aggregate con- 
crete in service. 

The guide is intended for the architect, engineer, con- 
tractor, concrete producer, and student. It includes a defini- 
tion of lightweight aggregate concrete for structural pur- 


* poses; it discusses in condensed fashion the production meth- 


ods and inherent properties of lightweight aggregates for 
structural concrete. This is followed by current practices on 
proportioning, mixing, transporting, placing; properties of 
hardened concrete; and finally, the design of structural 
concrete, with special reference to the 1963 ACI Building 
Code. 


DESIGN OF CONCRETE OVERLAYS 


FOR PAVEMENTS ......... . . 64-40 
Subcommittee VIII, ACi Committee 325—Aug. 1967, 
pp. 470-474 


This report up-dates the 1958 report and presents further 
information on bonded concrete resurfacing. Consideration 
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is also given to concrete overlays on flexible pavements. 
Design procedures which will give dependable results in 
situations evaluated by mature engineering judgment are 
presented; however, note is made that they are subject to 
further refinement. 


DESIGN AND CONSTRUCTION OF NORTH 
TERMINAL BUILDING AT DETROIT 
METROPOLITAN AIRPORT ....... 


DESIGN OF GIANT POST-TENSIONED 
GIRDERS 


Lin Y. Huang, N. P. Angeles, Howard R. May, and 
Keith C. Thornton 


CONSTRUCTION OF POST-TENSIONED 
ROOF PANELS 


Jack L. Korb 
Aug. 1967, pp. 475-491 


A two-paper report combined under one general title, 
the following two papers describe first the design presented 
by members of the design team, then construction presented 
by a member of the construction firm that built this imposing 
structure. 

A key feature of the $5,500,000 North Terminal Building 
of the Detroit Metropolitan Airport is the horizontally 
curved post-tensioned girders supporting the roof. The 150 
xX 300-ft roof consists of five independent 70 x 232-ft post- 
tensioned panels separated by 5 ft wide continuous skylight 
strips. Each panel is made up of a slab, upturned perimeter 
beams, two horizontally curved girders, and two cross-arm 
beams. A single pair of tapering 60 ft reinforced concrete 
columns support each roof panel. The columns vary in cross 
section from a four-pointed star at the base to a hexagon at 
the top. A combination of board finishing for the columns, 
roof slab and beams, and sandblasting for the wall panels 
gives the terminal building a pleasing architectural appear- 
ance. 

The choice of construction method, engineering assump- 
tions, and structural design are described by the structural 
engineers, while the construction of the roof panels and 
columns, formwork and erection, post-tensioning procedures, 
and field control are discussed by the vice president of the 
general contractor’s firm. 


WORKING STRESS COLUMN DESIGN USING 
INTERACTION DIAGRAMS 64-42 


George A. Mylonas—Aug. 1967, pp. 492-498 


A simplified method for working stress column design is 
given, by using the interaction diagrams in the Reinforced 
Concrete Design Handbook, for solving the case of biaxial 
bending. 


RATIONALIZATION OF THE TRIAL MIX 
APPROACH TO CONCRETE MIX 
PROPORTIONING AND CONCRETE 
CONTROL THEREFROM. .......-- 


Raymond J. Frost—Aug. 1967, pp. 499-509 


An integral part of concrete mix proportioning is the pre- 
paration of trial mnixes. The success of and adjustments to 
such trials are largely a matter of judgment which has not 
been analyzed quantitatively in the existing methods. 

This paper reviews such proportioning methods and pre- 
sents the data in a form whereby any desired end result can 
be extrapolated after one trial mix (successful or not). 

The method uses the factors of fineness modulus (of both 
aggregates and total mix) and water content (as percentage 
of the total ingredients) as the factors influencing the end 
result, Charts and formulas are presented which show the 
manner in which these variables may be influenced. 
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GUIDE FOR CAST-IN-PLACE LOW DENSITY 
CONCRETE. 0). cwiciscce ceneute uk terials 64-44 


ACI Committee 523—Sept. 1967, pp. 529-535 


This Guide provides information on materials, properties, 
design, and proper handling of cast-in-place concretes hav- 
ing oven-dry unit weights of 50 pcf (800 kg/m’ ) or less. 
Such concretes achieve their low weight by the use of low 
density mineral aggregates or foam. These concretes are 
used to the greatest extent in roof deck systems, where ad- 
vantage is usually taken of their insulating value. 


INCREASE IN CRACK WIDTH IN REINFORCED 
CONCRETE BEAMS UNDER SUSTAINED 
LOADING 


LeRoy A. Lutz, Nand K. Sharma, and Peter Gergely 
—Sept. 1967, pp. 538-546 


Test results are presented for the increase of flexural crack 
widths due to sustained loading. The width of the cracks 
were measured for 5 months. The effects of compression re- 
inforcement were also investigated. The widening of the 
cracks is explained by the increase in steel stress at sections 
between surface cracks due to increased internal cracking, 
and by the creep of concrete. 
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DEVELOPMENT OF PRECAST, REINFORCED, 
AND PRESTRESSED CONCRETE ELEMENTS 

FOR INDUSTRIAL SINGLE-STORY BUILDINGS 
IN ROMANIA ..........-2.---. 64-46 


Mahai Popovici—Sept. 1967, pp. 547-557 


Traces the evolution of the precast concrete industry in 
Romania for single-story buildings. Describes the basic con- 
cept of the standard design and the construction techniques 
that made possible the mass production of precast elements. 
The structural design was based on static and dynamic (in- 
cluding seismic effects) considerations. 


DYNAMIC DESIGN OF REINFORCED 
CONCRETE CHIMNEYS......... 


Lawrence C. Maugh and Wadi S. Rumman—Sept. 
1967, pp. 558-567 


Discusses the design of reinforced concrete chimneys for 
both earthquake and wind resonant forces. The earthquake 
response is treated by solving the fundamental equation of 
motion with the forcing function being that of an accelero- 
gram of an actual earthquake. Several accelerograms of 
strong motion earthquakes are used and a certain fraction 
of the average response is used in the design. In case of 
wind vibration, a sinusoidal forcing function is used which 
has the same frequency as that of the chimney. 

The paper emphasizes the importance of designing rein- 
forced concrete chimneys for a maximum stress condition. 
This design procedure is necessary because of a rapid in- 
crease in steel stresses due to a relatively small increase in 
the bending moment. The rate of increase of the steel stresses 
also depends on the percentage of steel used; the higher the 
percentage the lower will be the rate of increase. 


FLAT PLATE ANALYSIS OF OLENTANGY 
RIVER DORMITORIES. ........ . 64-48 


Russell S. Fling—Sept. 1967, pp. 568-574 


Describes the design of flat plate floor slabs for two 24- 
story dormitories by model analysis using a scale acrylic 
plastic model of a typical slab with supporting columns and 
walls, loaded with negative air pressure. Biaxial strains were 
measured and converted to stresses using the measured value 
for the modulus of elasticity and Poisson's ratio. Distribution 
of the stresses was analyzed and stresses at critical sections 
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were converted to moments from which the required rein- 
forcement was determined. 

Discusses some details of reinforcing and thermal move- 
ment of 20-story high concrete walls. 


A NEW CONCEPT OF STORAGE BIN 
CONSTRUCTION. .......---+--> 


John M. Haeger and Sargis S. Safarian—Sept. 


1967, pp. 575-579 


Describes the construction of a group of four precast and 
vertically post-tensioned bins, 16 ft in diameter, of the Ideal 
Cement Company terminal at Port of Palm Beach, Florida. 
Speed and simplicity of construction were experienced. 


EFFECT OF STRAIN GRADIENT ON THE 
STRESS-STRAIN CURVE OF MORTAR AND 
CONCRETE «3 (o25ibo-o de ones to todas 


Llewellyn E. Clark, Kurt H. Gerstle, and Leonard G. 
Tulin—Sept. 1967, pp. 580-586 


Recent investigations have indicated that the microcrack- 
ing of concrete and the associated stress-strain curve depend 
on the strain gradient. It is also recognized that the time 
rate of straining affects the stress-strain curve. The relative 
significance of these two effects, strain rate and strain gradi- 
ent, has not previously been investigated. An experimental 
procedure was developed which provided for the individual 
control of bending and axial loads permitting maintenance 
of a constant strain gradient under uniform strain rates, 
making it possible to separate these two effects. Rectangular 
prisms of two different materials, mortar and concrete, 
were tested. The results indicate that the effect of a strain 
gradient on the stress-strain curves of mortar and concrete is 
minimal, except that the presence of a strain gradient tends 
to increase the maximum strain that can be reached before 
crushing occurs. 


ANALYSIS OF COUPLED SHEAR 
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- 64-51 


Alexander Coull and J. R. Choudhury—Sept. 1967, 
pp. 587-593 


Curves are presented for the rapid evaluation of the 
stresses and maximum deflections in any system of coupled 
shear walls subjected to either a triangularly distributed 
lateral load or a point load at the top. The curves are de- 
rived from the continuous connection theory, in which the 
discrete system of connecting beams is replaced by an 
equivalent continuous medium. 


PLASTER MORTAR FOR SMALL SCALE 
TESTS 64-52 


B. V. Ranganatham, K. S. Subba Rao, and A. W. 
Hendry—Sept. 1967, pp. 594-601 


To check the validity of theoretical analyses of structures, 
recourse is generally taken to extensive testing of small 
scale structures, taking care to see that the materials used 
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in their construction faithfully reproduce the behavior of © 


those used in the prototype. This investigation was devoted 
to the development of plaster mortar, which is shown to pos- 
sess the mechanical properties warranted by similarity and 
also properties which make the construction of such test 
structures easy and rapid. Using plaster mortar in conjunc- 
tion with threaded rods (which with or without suitable heat 
treatment simulate ordinary or cold-worked structural grade 
steel), ultimate moment capacity of simply supported beams 
was investigated and the specific bending resistance R ob- 
tained in terms of the reinforcement index q and the depth 
to shear span ratio (d/a ). Test results of many earlier in- 
vestigators of reinforced concrete beams have been collated 
and analyzed for R. Tests on simply supported 10% in. 


64-50 
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_ (26.7 cm) square plaster mortar slabs and 3 ft 6 in (1.1 m) 


square slabs were also conducted. The test results are dis- 
cussed and the suitability of plaster mortar for small scale 
test structures brought out. 

NOMENCLATURE FOR PHENOMENA OF 
FAILURE IN REINFORCED CONCRETE 
BEAMS erg oe fe eee, Se 


Ulf Bjuggren—Oct. 1967, pp. 625-632 


The author makes a distinction between total failure and 


' local failure of a reinforced concrete beam. Total failure 
always causes collapse of the beam, whereas local failure 
_ does not necessarily always give rise to collapse. Total fail- 


ure occurs through rupture of the tensile reinforcement, 
through crushing of the concrete in the compressive zone, or 


through end anchorage failure. Local failure consists in 


the formation of cracks of various types and in a decrease 
in bond. The number of areas of local failure and their types 
influence the behavior of the beam, and determine the value 
of the load at total failure as well as the type of total failure. 
In some cases, the load at a local failure of a given type may 
be higher than the load at the corresponding total failure. In 
such cases, the collapse is usually brittle. To make possible a 
meaningful discussion of the problems in question, it is neces- 
sary to use a unified nomenclature to designate the different 
types of failure. The present article advances a tentative 
proposal for this nomenclature. 


SHEAR CAPACITY OF LIGHTWEIGHT 
CONCRETE BEAMS. 


Don L. Ivey and Eugene Buth—Oct. 1967, pp. 634- 
643 


Twenty-six lightweight concrete beams were tested to 
provide additional information on the shear capacity of 
structural lightweight concrete and to evaluate the 1963 
ACI Building Code requirements for shear. The beams tested 
in this program are compared with the present shear design 
formulas and with other design approaches that are being 
considered as modifications or changes to the 1963 ACI 
Code design procedure. 


ANALYSIS OF INCLINED CRACKING SHEAR 


IN SLENDER REINFORCED CONCRETE 
BEAMS 
James G. MacGregor and J. R. V. Walters—Oct. 
1967, pp. 644-653 


Describes an attempt to analytically define the shear 
capacity of slender concrete beams. The analysis assumes 
that failure is due to an inclined crack which develops in a 
region of combined shear and flexure. Flexural cracking, 
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_ shear stress distribution, doweling forces and changes in 


the longitudinal steel stresses are considered. The analysis is 


__used to study the effects of several variables on the shear 


capacity of slender reinforced concrete beams. 


PROPOSED SYNTHESIS OF GAP-GRADED 
_ SHRINKAGE-COMPENSATING 
_-CONCRETE...... 


Shu-t'ien Li— Oct. 1967, pp. 654-661 


A hypothesis is proposed for producing economical struc- 
tural concrete of practically no shrinkage, at comparatively 
higher strength and modulus of elasticity, with lower 
creep, and with even much less cost than conventional con- 
crete by the synthesis of gap-graded coarse aggregate and 
‘shrinkage-compensating matrix. Basically, it will consti- 
tute an unprecedented synthesis by taking the proven advan- 
tages of both gap-graded concrete and shrinkage- 
compensating expansive-cement concrete. 
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BEHAVIOR OF CONCRETE BEAMS 
REINFORCED WITH STEEL PLATES 
SUBJECTED TO DYNAMIC LOADS - 64-57 


Ervin S. Perry, Ned H. Burns, and J. Neils Thompson 
—Oct. 1967, pp. 662-668 


A total of 26 composite beams and 14 direct-shear speci- 
mens were loaded with dynamic and static loads to deter- 
mine beam behavior and stud capacities. The main variables 
studied were stud diameter, concrete strength, effect of the 
type of loading, effect of number of studs per shear span 
and effect of using web reinforcement. Stud capacities de- 
termined from dynamic direct-shear tests compared very 
well with those determined from beam tests. The stud capaci- 
ties varied directly with stud cross-sectional area and con- 
crete strength. 


DESIGN OF PARTIALLY PRESTRESSED 
CONCRETE BEAMS. .......... 


Paul W. Abeles—Oct. 1967, pp. 669-677 


Discusses the design of “partially” prestressed concrete 
beams, covering also the two limiting cases, i.e., “fully” pre- 
stressed and ordinary reinforced concrete beams. The cross 
section is based on ultimate load conditions and the re- 
quired effective prestressing force is related to an allowable 
nominal concrete tensile stress which for a definite reinforc- 
ing percentage ratio insures that under service load the 
widest crack does not exceed a permissible width. The type 
of steel required for the nontensioned reinforcement is gov- 
erned by the permissible maximum deflection. Simple, well- 
known formulas are used. 


ESTIMATE OF CONCRETE STRENGTH BY 
ULTRASONIC PULSE VELOCITY AND 
DAMPING CONSTANT 


Andrej Galan—Oct. 1967, pp. 678-684 


Shows by a regression analysis how the ultrasonic pulse 
velocity and ultrasonic pulse damping constant can be used 
to estimate the strength of concrete. 


BENDING MOMENTS IN LONG WALLED | 
64-60 


J. D. Davies and Y. K. Cheung—Oct. 1967, pp. 
685-690 


Presents data relating to the bending moments developed 
in the walls of long tanks, particularly near the vertical 
corner joints between adjacent wall panels. A finite element 
solution has been used to calculate the vertical and horizon- 
tal bending moment coefficients for tank walls with the fol- 
lowing boundary conditions along the top and bottom 
edges: (1) fixed base, free top; (2) fixed base, hinged top; 
and (3) hinged base, hinged top. 

It is shown that the pattern of the bending moments in a 
long wall under hydrostatic loading is significantly modified 
near the ends and appropriate design values are included. 


STRENGTH EVALUATION OF EXISTING 


CONCRETE BUILDINGS. ........ 64-61 
Subcommittee 1, ACI Committee 437—Nov. 1967, 
pp. 705-710 


Strength of existing concrete buildings may be evaluated 
either analytically or by static load tests. These recommenda- 
tions indicate when such an evaluation may be needed, es- 
tablish criteria for selecting the evaluation method, and 
indicate the data and conditions necessary for conducting 
either type of evaluation. Methods of determining ccncrete 
and steel properties used in the analytical investigation are 
described. It is recommended that theoretical analysis follow 
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principles of ultimate strength design outlined in ACI 318-63, 
and that a structure be considered satisfactory if load fac- 
tors and deflections satisfy requirements of ACI 318-63. Pro- 
cedures for conducting static load tests are prescribed, and 
criteria are established for deflection and recovery of the 
structure being evaluated. 


MECHANICS OF BOND AND SLIP OF 
DEFORMED BARS IN CONCRETE. . . . 64-62 


LeRoy A. Lutz and Peter Gergely—Nov. 1967, pp. 
711-721 


The action of bonding forces, and the associated slip and 
cracking are examined for bars with various surface prop- 
erties. The mechanics of slip of deformed bars in concrete 
is discussed, with the support of experimental data. The 
stresses and deformations in the concrete, caused by the 
bonding forces, are presented. The ACI Building Code shear 
stress requirements are studied in terms of the corresponding 
limiting bond stresses. 


SHEAR STRENGTH OF LIGHTWEIGHT 
AGGREGATE REINFORCED CONCRETE 
FLAT PLATES: cites. @ tcaet qelnee sirens tv's 


R. D. Mowrer and M. D. Vanderbilt—Nov. 1967, 
pp. 722-729 


Test results of 51 reinforced concrete specimens assumed 
to represent the portion of a flat plate bounded by a line of 
contraflexure around an interior column are reported. Forty- 
three of the slabs were constructed using an expanded 
shale aggregate and eight contained normal weight sand 
and gravel aggregate. Nine of the lightweight slabs were 
loaded to failure with two or four edges clamped and the 
other slabs were tested with all edges simply supported. 
The analyses showed that none of the empirical shear 
strength equations in existence served consistently to predict 
the strengths of the current test specimens. A new type of 
test specimen which closely simulates the portion of an in- 
terior panel around a column is described. Tests of this type 
of specimen should lead to a more precise definition of the 
shear strength of flat plates. 


DOOR OPENINGS IN SHEAR 
64-64 
Joseph Schwaighofer—Nov. 1967, pp. 730-734 


Describes and discusses a model study of a 22 story high 
shear wall with three rows of openings. A comparison is 
made with Rosman’s approximate theory. 


SAND REPLACEMENT IN STRUCTURAL 
LIGHTWEIGHT CONCRETE—FREEZING 
AND THAWING TESTS......... 


Donald W. Pfeifer—Nov. 1967, pp. 735-744 


The freezing and thawing resistance of 47 structural 
lightweight concretes containing seven lightweight aggre- 
gates and varying amounts of natural sand fines are re- 
ported. This paper is fourth in a series regarding the partial 
or complete replacement of lightweight fines with sand. The 
seven lightweight aggregate concretes and companion sand 
and gravel aggregate concrete were evaluated at nominal 
compressive strengths of 3000 and 5000 psi. 

The level of durability was generally raised when increas- 
ing amounts of sand fines were used in the 3000-psi con- 
cretes. All 5000-psi concretes were highly durable and the 


use of sand fines provided only minor improvements in this 
case. 
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STRENGTH AND ENERGY ABSORPTION 
CAPABILITIES OF PLAIN CONCRETE 
UNDER DYNAMIC AND STATIC 
LOADINGS. .......+..-+-++-- 


Bill L. Atchley and Howard L. Furr—Nov. 1967, 


pp. 745-756 


The energy absorption and strength carrying capacity of 
plain concrete subjected to both static and dynamic loading 
were investigated using sixty 6 X 12 in. cylinders. Three con- 
cretes with nominal strengths of 2500, 3700, and 5000 psi 
were tested with rates of stress ranging from 7.1 to 17 X 
10° psi per sec. The lower and intermediate rates of loading 
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were obtained through the use of the conventional hydraulic — 


testing machine. In each test the specimen was supported in 
a load frame which had a floating head to insure proper 
load distribution. 

The compressive strength and energy absorbed increased 
with the increase in the rate of loading, with evidence of 
becoming a constant value at the higher rates of loading. 
There were also increases in the secant modulus of elasticity 
and the strain as the rate of loading increased. 

The internal strain, both static and dynamic, was larger 


than the external surface strain and also there was evidence — 


that the concrete specimen behaved visco-elastically under 
dynamic loading. 


T-BEAMS UNDER COMBINED BENDING, 
SHEAR, AND TORSION 


Larry E. Farmer and Phil M. Ferguson—Nov. 1967, 


pp. 757-766 


Test results of 26 semicontinuous reinforced concrete T- — 


beams without web reinforcement under combined bending, 
shear, and torsion are reported. M/Vd ratios of 1.5, 3, and 
6 were investigated, with the torsion segment 3d, 6d, and 
12d long. All but four beams were over-reinforced to permit 
the primary study of shear and torsion interaction. The effect 
of torsional cross-sectional warping was investigated. Span 
length and cross-sectional warping were not found to influ- 


ence the behavior greatly. Torsion lowered beam shear — 


strength much less than ordinary plastic theory would sug- 
gest. 


A GYPSUM MORTAR FOR SMALL-SCALE 
MODELS . . 64-68 


Gajanan M. Sabnis and Richard N. White—Nov. 
1967, pp. 767-774 
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A high strength gypsum in combination with sand has — 


been investigated extensively as a potential material for 
simulating concrete in small scale models of concrete struc- 
tures. Similitude requirements for a material to be used in 
model studies are discussed briefly. Tests for determining the 
appropriate physical properties of a number of mixes are 
described. It is shown that the behavior of model gypsum 
mortar is very close to that of the prototype concrete and 


that it has several advantages over model cement mortars. _ 
Size effects as related to compressive and tensile strength 


are studied; a surface sealing technique is used to reduce 
size effects to a low level. Charts are presented to facilitate 
proportioning of different strength mixes, and references 
are given to a number of successful applications of the 
gypsum mortar in model studies. 


BEHAVIOR AND STRENGTH OF CONCRETE 
L-BEAMS UNDER COMBINED TORSION 
AND SHEAR. ...... 


Ugur Ersoy and Phil M. Ferguson—Dec. 1967, pp. 
793-801 
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Twenty-five small semicontinuous reinforced concrete L- 


~ ‘beams without stirrups were tested under combined torsion, 


shear, and flexure. The test program was designed to study 
the effect of percentage of longitudinal steel, flange width 
and eccentricity of loading on both behavior and strength. 

Ultimate strength was greatly influenced by the eccentric- 
ity. Even small torques decreased the capacity of test speci- 
mens; beams with smaller flanges suffered more reduction in 
capacity. The percentage of longitudinal steel influenced 
the ultimate load capacity of specimens tested under small 
eccentricities. At high eccentricities the effect of longitudinal 
steel was not significant. 


_ EFFECT OF ELASTIC AND CREEP 
_ RECOVERIES OF CONCRETE ON LOSS OF 


PR URESS creo isy sathet nt eine pera 64-70 


Amin Ghali, Adam M. Neville, and P. C. Jha—Dec. 
1967, pp. 802-810 


An expression for the loss of prestress accounting for the 
elastic and creep recoveries induced by the relaxation of 
steel is developed. Experiments verifying this expression for 
beams with different tendon eccentricities, and stored at two 
relative humidities are described. The use of this expression 
leads to a more accurate estimate of the loss in prestress 
which aims at economy in design. 


: HORIZONTAL SHEAR CONNECTION IN 


COMPOSITE CONCRETE BEAMS UNDER 
REPEATED LOADS ........... 


John C. Badoux and C. L. Hulsbos—Dec. 1967, 
pp. 811-819 


The research reported in this paper was an investigation 
of the strength of the joint between a precast concrete beam 
and a cast-in-place slab when the composite beam was sub- 
jected to repeated loading. The test program included 29 
beams and the principal variables were the amount of joint 
reinforcement, the roughness of the joint, and the ratio of 
the shear span to the effective depth of the beam. Equations 
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are presented which yield a conservative allowable stress for 
the horizontal shear in composite members under repeated 
loads. 


TEST RESULTS ON THE LIMIT ANALYSIS OF A 
FIXED ENDED T-BEAM......... 64-72 


Richard M. Barker and Kenneth H. Murray—Dec. 
1967, pp. 820-826 


Limit analysis of a reinforced concrete fixed ended T-beam 
is developed and discussed on comparison with experimental 
results. Moment-curvature relationships are presented from 
both experimental and theoretical data, and ysed in a nu- 
merical example of limit analysis. 


TEST OF A POST-TENSIONED CONCRETE 
MASONRY WALL............ 64-73 


S. Rosenhaupt, F. D. Beresford, and F. A. Blakey— 
Dec. 1967, pp. 829-837 


A test of a full sized post-tensioned concrete masonry 
wall is reported. The results of the test are compared with 
the design based on a truss analogy and with an analysis as 
a two-dimensional stress problem using McHenry’s lattice 
analogy. Except in the neighborhood of a doorway in the 
wall, agreement between experimental results and both the 
truss and lattice analogy solutions was very good. 


YIELD LINE ANALYSIS OF RECTANGULAR 
SLABS WITH CENTRAL OPENINGS . . . 64-74 


Aron Zaslavsky—Dec. 1967, pp. 838-844 


A yield line analysis is presented for simply supported 
rectangular concrete slabs (isotropically reinforced) with 
central rectangular openings, under uniformly distributed 
load. The three possible yield line patterns (mechanisms) are 
analyzed and design diagrams derived for rapid determina- 
tion of the correct mechanism and the required ultimate 
moment. Numerical examples are provided. 
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V .65 synopses 


PROPOSED REVISION OF ACI 613A-59: 
RECOMMENDED PRACTICE FOR SELECTING 
PROPORTIONS FOR STRUCTURAL 
LIGHTWEIGHT CONCRETE 


ACI Committee 211—Jan. 1968, pp. 1-19 


Describes, with examples, a method for proportioning and 
adjusting structural grade concrete containing lightweight 
aggregates. The method described uses a “specific gravity 
factor,” determined by pycnometer test on the aggregates, 
which accounts for variations in moisture content of the 
aggregates. A tabular form is suggested for systematic cal- 
culation of batch weights and “effective displaced volumes.” 
Examples are given for adjustments for change in aggregate 
moisture content, aggregate proportions, cement factor, 
slump, and air content. 


ASSEMBLY HALL, UNIVERSITY OF 
HAVANA. 7.5 ist Re) tev JAME. Set 


German Gurfinkel—Jan. 1968, pp. 20-28 


The assembly hall described herein was built among a set 
of multistory buildings and residence halls for the new cam- 
pus of the University of Havana. An important feature of 
this project is the combination of construction methods used 
in its erection. Prefabrication, lift slab and conventional 
cast-in-place procedures were used to lower the cost of con- 
struction. The structure of the building was so designed 
that erection procedures and some of the design details 
necessary for a successful construction were used by the 
architects with great advantage. Close cooperation between 
designers resulted in an esthetic structure, the description of 
the design and construction of which are discussed in this 
paper. 


REINFORCED CONCRETE T-BEAMS 


WITHOUT STIRRUPS UNDER COMBINED 
MOMENT AND TORSION 65-3 


David J. Victor and Phil M. Ferguson—Jan. 1968, 
pp. 29-36 


An investigation on the behavior of reinforced concrete 
T-beams without stirrups under combined moment and tor- 
sion in the absence of flexural shear is reported. From the 
results of this investigation and previous data from the 
literature, the interaction between torsion and moment is 
derived and shown to be dependent on the type of cross 
section. 


STRENGTH AND BEHAVIOR OF TWO-SPAN 


CONTINUOUS PRETENSIONED CONCRETE 
BEAMS 65-4 


M. A. Sheikh, H. A. Rawdon de Paiva, and Adam N. 
Neville—Jan. 1968, pp. 37-38 


Tests on 11 beams were made to study the influence on 
strength and behavior of beams of: bond between tendon 
and concrete, distribution of longitudinal reinforcement, 
presence or absence of web reinforcement, and the moment- 
shear ratio. A difference in the role of the last factor in 
single span and continuous beams is discussed. 
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Institute papers and reports of Proceedings V. 65 
(January—December 1968 ACI JOURNAL) 


TORSION OF STRUCTURAL CONCRETE— 
INTERACTION SURFACE FOR COMBINED 
TORSION, SHEAR, AND BENDING IN 

BEAMS WITHOUT STIRRUPS...... 


Thomas T. C. Hsu—Jan. 1968, pp. 51-60 


Members subjected to combined torsion, shear, and 
bending can be conveniently studied by a nondimensional 
interaction surface. Using this method the tests available in 
the literature for reinforced concrete members without stir- 
rups were analyzed, and a simple conservative design criteri- 
on is derived. An example design problem is presented. 


CELLULAR FLAT PLATE 
CONSTRUCTION. ........-..- 


Edgar H. Hendler—Feb. 1968, pp. 81-86 


Describes a relatively new method of concrete flat plate 
construction using a cellular or hollow design. It is dis- 
tinguished from ordinary waffle slab construction in that a 
continuous integral bottom sheet of structural concrete com- 
pletely cellularizes the flat plate. The advantage of cellular 
construction in reducing dead weight combined with a use of 
deeper sections makes possible increased span lengths for 
the same live load as compared to conventional flat plate 
construction. Other inherent advantages of a cellular con- 
crete system are also discussed. 


ULTIMATE STRENGTH OF DEEP BEAMS 
IN SHEAR. ... 65-7 


V. Ramakrishnan and Y. Ananthanarayana—Feb. 
1968, pp. 87-98 


Describes an investigation of the behavior and ultimate 
shear strength of 26 single span simply supported reinforced 
concrete deep beams having different depth-span ratios. The 
beams were tested both under concentrated (at a single 
point and two points) and distributed loads. Based on the 
observed behavior and strength an equation is presented 
for predicting the ultimate shear strength of deep beams. 


EFFECTS OF COLUMN EXPOSURE IN TALL 
STRUCTURES—DESIGN CONSIDERATIONS 
AND FIELD OBSERVATIONS OF 

BUILDINGS 65-8 


Fazlur R. Khan and Mark Fintel—Feb. 1968, pp. 99- 
110 


Discusses the philosophy for planning and design of 
buildings with exposed columns, based on performance and 
cost considerations. Two planning approaches are discussed: 
Designing for movement limitation and accommodation of 
the computed movement with appropriate details of parti- 
tions and frame. Application of the two philosophies is 
explained by showing examples of recent prominent struc- 
tures. The result of a survey of 15 buildings with exposed 
columns ranging from 16 to 46 stories is presented. The 
observed behavior of partitions and frames is described. 
Temperature movement measurements of nine structures is 
also presented, and the measured movements compared with 
analytically predicted movement. 
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EFFECT OF CEMENT HYDRATION ON 
CONCRETE FORM PRESSURE. ..... 65-9 


Elwood L. Ore and J. J. Straughan—Feb. 1968, 
pp. 111-120 


The pressure of concrete on forms as affected by cement 
hydration and individual concrete ingredients at 70 F (21 C) 
was studied. The effect of cement hydration was investigated 
by comparing the behavior of concrete with and without a 
water-reducing, set-retarding agent to a nonhydrating mix- 
ture containing fly ash which had about the same plastic 
properties as concrete. 

Oil filled pressure cells were adapted to measure pressure 
in.a form 10 ft (3.05 m) high x 3 ft (0.91 m) wide x 1 ft 
(0.30 m) thick. 

Results indicate that under these conditions, a workable 
concrete having a 3 to 4 in. (76 to 102 mm) slump does not 
behave as a fluid for any appreciable time without some 
outside energizing force such as vibration. The arching 
action of the aggregate is the earliest factor to limit the 
lateral pressure to 5 to 6 psi (0.35 to 0.42 kg/cm”) equiva- 
lent to 5 to 6 ft (1.52 to 1.83 m) of head, with the method of 
placement and vibration used. 

Hydration of the cement tended to limit form pressure 
under the normal vibration used but did not prevent an 
increase in pressure brought about by revibration until after 
Ahr. The effect of set-retarding agent on cement hydration 
did not significantly alter the pressure. 


A NEW APPROACH TO THE ULTIMATE 
STRENGTH OF CONCRETE IN PURE 
TORSION 


V. Navaratnarajah—Feb. 1968, pp. 121-129 


The failure of concrete beams in pure torsion is shown 
to be initiated by microcracking in the concrete. On this 
basis an ultimate strength approach is developed for 
circular and rectangular beams. The ultimate strength of 
rectangular plain concrete beams is based on the sand heap 
analogy of plastic torsion with stress levels varying from the 
stress at microcracking to the ultimate tensile strength of 
concrete. The strength of reinforced beams is shown to be the 
sum of the strength of plain concrete and the contribution of 
the reinforcement. The contribution of the reinforcement 
towards the ultimate strength is shown to be dependent on 
the actual stress levels in them at failure. 


SAND REPLACEMENT IN STRUCTURAL 


LIGHTWEIGHT CONCRETE—CREEP AND 
SHRINKAGE STUDIES 


Donald W. Pfeifer—Feb. 1968, pp. 131-140 


The creep and shrinkage volume changes of 47 structural 
lightweight concretes containing seven lightweight aggre- 
gates and varying amounts of a natural sand are reported. 
This paper is fifth and final in a series regarding the partial 
or complete replacement of lightweight fines with sa nd. 

Creep and shrinkage were generally reduced when in- 
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~ creasing amounts of sand fines were used. Data are pre- 


sented which correlate the reduced volume changes to in- 
creasing volume of coarse aggregate in the concrete. The 
increase of coarse aggregate volume arises from the propor- 
tioning procedures, and also reflects the reduction of water, 


‘cement, and fine aggregates in lightweight concretes con- 


taining increasing amounts of natural sand. 


ESTIMATING PROPORTIONS FOR 
STRUCTURAL CONCRETE 
MIXTURES. ....... 


Sandor Popovics—Feb. 1968, pp. 143-150 


Simple formula: are presented for the prediction of fresh 
unit weight as well as for the relationship between cement 
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content and mix proportions of various structural concretes. 
These formulas are useful mainly for proportioning struc- 
tural lightweight and heavyweight concretes because the 
unit weight and the cement content have greater significance 
for these mixtures than for normal weight concretes. The 
formulas are also applicable when the mineral aggregate in 
question is blended with aggregates of differing specific 
gravities—such as a conventional sand and a lightweight 
coarse aggregate— provided that the average specific grav- 
ity of the blended aggregate is computed by a formula de- 
veloped for this purpose. Experimental results support the 
formulas within a wide range. The limits of validity are 
given. Numerical examples illustrate the use of the formulas. 


STRUCTURAL DESIGN OF THE HUMANITIES 
AND SOCIAL SCIENCES BUILDING AT YORK 
UNIVERSITY. 5 <r mets et eee 65-13 


Demetri Zavitzianos—Mar. 1968, pp. 169-175 


Presents a structural description of the nine story, 560 ft 
long Humanities and Social Sciences Building now under 
construction at York University, Toronto. The building con- 
sists of two main blocks connected by a corridor link struc- 
ture. It is constructed of rigid concrete frames supporting 
concrete joists and braced laterally by interior shear walls. 
Both the extreme length of the building and various archi- 
tectural requirements such as interrupted columns created 
serious structural complications. These are discussed in addi- 
tion to shrinkage and temperature effects which resulted in 
severe reinforcement requirements. 


CONCRETE STRENGTH IN 
STRUCTURES 29... ce oe = 


Delmar L. Bloem—Mar. 1968, pp. 176-187 


The significance of concrete compressive strength mea- 
surement by various methods was investigated. Pairs of 
slabs from three concretes were subjected to good and poor 
curing. Cores and push-out cylinders were removed at six 
ages up to 1 year and tested for strength. Corresponding 
tests of molded cylinders brought the total specimens to 216 
cores, 216 push-out cylinders, and 270 molded cylinders. 

The data indicate that two concepts of strength should be 
distinguished: (1) strength as a measure of load-carrying 
capacity in structures, and (2) strength as a measure of con- 
crete quality and uniformity. The relation of the latter (de- 
termined by standard cylinder tests) to the former (deter- 
mined on cores from the structure) is extremely variable. 


A DIRECT COMPUTER SOLUTION FOR 
SLABS ON FOUNDATION 


W. Ronald Hudson and C. Fred Stelzer, Jr.—Mar. 
1968, pp. 188-201 


A direct method of solving for deflected shapes of freely 
discontinuous pavement slabs subjected to a variety of loads 
including transverse loads in plane forces and externally 
applied couples is presented. The method applies to slabs 
with freely variable foundation support including holes in the 
subgrade and rapidly solves finite element slab equations 
developed, unhindered by closure parameters necessary in 
iterative techniques of solution. A computer program uses 
equations and techniques developed. Sample problems illus- 
trate generality of the method and convenience to the user. 
Results compare well with closed-form solutions and with 
previous solutions developed by other techniques. 


EFFECT OF DEGREE OF SATURATION ON 
THE FROST RESISTANCE OF MORTAR 
MIXES. ... 
Cameron Macinnis and James J. Beaudoin—Mar. 
1968, pp. 203-208 
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A one-cycle freezing test, involving length measurements 
during freezing, is used in an attempt to establish limiting 
maximum water-cement ratios for concretes for different ex- 
posure conditions. Mortar prisms were cast from a series of 
mixes, (both air-entrained and non-air-entrained) covering 
a range of water-cement ratios from 0.40 to 0.70. After be- 
ing moist cured for 1 month the prisms were then conditioned 
to various degrees of saturation (to simulate different ex- 
posure conditions) and subjected to the freezing test. Frost 
susceptibility of the various mixes was determined from the 
length change patterns produced in the freezing test. Critical 
degree of saturation was found to be approximately 90 per- 
cent. Air entrainment was found to provide protection up to 
a water-cement ratio of 0.58. 


ULTIMATE STRENGTH OF REINFORCED 
CONCRETE BEAMS IN COMBINED TORSION 
AND SHEAR 5 ene = os eo els 65-17 


John P. Klus—Mar. 1968, pp. 210-216 


Classical theory shows that both torsion and flexural 
shear have the same point of maximum stress for rectangu- 
lar sections. However, the stress distribution throughout 
the test of the cross section varies significantly. A series of 
rectangular reinforced concrete beams with normal percent- 
ages of both longitudinal and transverse steel was tested and 
the interaction of their torsional and flexural shear capaci- 
ties was developed. The effects of bending and amount of re- 
inforcement are discussed. Various interaction formulas are 
compared. 


COMPONENTS OF CREEP IN MATURE 


CONCRETES Sy oh ore tet. cone een) 65-18 


J. M. Illston—Mar. 1968, pp. 219-227 


Tests are reported on the creep and recovery of concrete 
under uniaxial compression and tension, applied at ad- 
vanced ages of over a year. The characteristics of the creep 
components (irrecoverable or flow, recoverable or delayed 
elastic) for young and mature concrete are compared, and 
found to be in reasonable agreement. The rate of flow 
method (based on the two components) for calculating 
strain under variable stress is discussed. In particular, it is 
compared favorably with super-position. 


PROPOSED DESIGN FOR EXPERIMENTAL 
PRESTRESSED PAVEMENT SLAB ... . 65-19 


Subcommittee VI, ACI Committee 325—Apr. 1968, 
pp. 249-265 


This report considers factors pertinent to the prestressing 
concept, reviews results of a number of experimental proj- 
ects, and presents design details for experimental sections of 
prestressed pavement which can be built following existing 
highway construction practices in North America, and using 
commercially available prestressing equipment. 

Data are presented for slabs from 400 to 900 ft (120 to 
270 m) long, 24 ft (7.3 m) wide, and 5 in. (13 cm) thick, with 
post-tensioned tendons spaced 24 in. (61 cm) on centers to 
provide at least 100 psi (7 kgf/cm’) effective prestress at 
midlength of the slab. Details are suggested for 600-ft 
(180-m) slabs. 

Post-tensioning is recommended to simplify operations 
using developed techniques, and to avoid the cost of pave- 
ment anchor blocks. The suggested design is supported by 
data from recent research on the performance of thin slabs 
under highway traffic. Length changes anticipated are pre- 
dicted on the basis of trends in earlier experiments. The 
design for slab ends is intended to conservatively reinforce 
these critical locations, assure even joints, protect the foun- 
dation, and aid drainage rather than to meet minimum de- 
sign needs with the most economical construction. 
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A PROGRAM TO TEST CEMENTS FOR 
VARIATIONS IN STRENGTH PRODUCING 
PROPERTIES ..... 2-2-2 ss ee ee 65-20 


Richard H. Campbell—Apr. 1968, pp. 266-275 


Five brands of cement produced in Southern California 
were sampled and tested monthly by a ready mixed concrete 
producer. The compressive strength potential of the cements 
was checked by using a cube test which used a more realistic 
cement content and a constant water content of 65 percent. 
The results of 410 sets of cubes, chemical analysis, and 
fineness determinations are reported for a 5 year period. 

A sample of a blended control cement was included each 
month to check the workmanship of the laboratory conduct- 
ing the tests. An analysis of the variations in reported 
strength of the controls revealed a pattern. It was felt that 
this pattern was caused by environmental influences of the 
laboratory and contributed to a portion of the variations in 
the cements being tested. 


COVERED BRIDGE HANGS FROM 
ITS ROOF sik cents ohn deeonene 


Horst Berger—Apr. 1968, pp. 276-281 


Covered footbridge consists of two identical symmetrical 
double cantilevers built one after the other. Structure is 8 in. 
(20 cm) thick folded slab system made up of roof slab and 
triangular side walls with post-tensioning tendons in the roof 
slab. Walkway panels are precast and suspended from 
superstructure. 


PLASTIC SHRINKAGE CRACKING. . . . 65-22 


Dan Ravina and Rahel Shalon—Apr. 1968, 282- 
292 


Plastic shrinkage cracking of mortars exposed to different 
conditions, as prevalent in hot-dry climates, was investigated 
under controlled conditions. The variables studied were air 
temperature and humidity, wind velocity, mortar tempera- 
ture, type and content of cement, and consistency. Shrink- 
age, tensile strength and tensile stress of fresh mortars, 
evaporation and time of cracking were measured. Width, 
depth, and length measurements of the cracks were also 
taken. 

The results confirm that rapid evaporation has a pre- 
dominant effect on plastic shrinkage cracking. Other con- 
clusions are that plastic shrinkage cracking is not a direct 
function of water loss, evaporation rate or shrinkage, and 
that semiplastic mortar did not crack under high evapora- 
tion conditions which brought about severe cracking of plas- 
tic and wet mortars. It was also established that the first 
crack coincides with the transition from the intensive, prac- 
tically unrestrained, linear shrinkage of fresh mortar to the 
much slower rate due to restraint on stiffening of the mortar. 
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BEAMS UNDER DISTRIBUTED LOAD 
CREATING MOMENT, SHEAR, AND 
TORSION . - - 65-23 


David J. Victor and Phil M. Ferguson—Apr. 1968, 
pp. 295-308 


Presents test data on 21 T-beams (without stirrups) sub- 
jected to eccentric distributed loading, and attempts to 
derive the interaction of moment, shear, and torsion. Based 
on the test results of this investigation and those available 
in the literature, modified design approaches are pro- 
posed. 


A DOOR TO FIT THE KEY. ..... . 65-24 


Clyde E. Kesler—May 1968, pp. 353-356 


Retiring ACI President Clyde E. Kesler—Professor of 
Theoretical and Applied Mechanics and of Civil Engineering, 
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University of Illinois, Urbana, IIl_—surveys ACI’s current 
- activities and outlines the steps it is taking to meet its future 
responsibilities. 


NOTATION—THE CASE FOR A NEW 
SYSTEM. . 65-25 


M. Daniel Vanderbilt—May 1968, pp. 357-361 


Comments on the lack of system in notation as used in 
present concrete codes and related literature, and proposes 
guiding principles for a new, more orderly system of nota- 

_ tion. The present form of notation for Chapters 16 and 26 of 
_ ACI 318-63 is compared with corresponding equivalent 
symbols in the proposed system. 


_ STAGGERED TRANSVERSE WALL BEAMS 
FOR MULTISTORY CONCRETE 
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BUDINGS 0 28 SET ee 65-26 
Mark Fintel—May 1968, pp. 366-378 
Discusses architectural, mechanical, structural, and 


economic aspects of a new framing system for reinforced 
concrete multistory residential buildings. Results of tests on 
two half-scale wall beam models are discussed. In addition 
to providing a structurally efficient system for resisting later- 
al loads, it was found that the staggered wall beam system 
possesses many architectural and planning advantages that 
will prove to be more economical in many situations. A 
comparative study of conventional schemes for three differ- 
ent heights of buildings shows the new system to be very 
competitive with other forms of construction. 


EXPERIMENTAL RESEARCH IN 


A. T. Hersey—May 1968, pp. 379-383 


Experimental research was done in a laboratory to dupli- 
cate field abuse of 4000 psi concrete on one job. It was 
desired to find the amount of strength loss due to high 
slump, extended mixing with slump kept at the high figure, 
high summer temperature, and partial abuse of cylinders. It 
is interesting that job strengths were almost duplicated 
using two different brands of cement. 


OPTIMUM DESIGN OF CONCRETE SPREAD 
FOOTING BY COMPUTER 65-28 


J. P. Kohli May 1968, pp. 384-389 


A computer program written for IBM/360 computer is 
described that does the optimum design of eccentrically 
loaded footing as per ACI Code 318-63. The footing may 
be restricted in dimensions in one or both directions. 

The program designs a preliminary sized footing based on 
least area, calculates its cost in dollars, tries six different 
‘sizes close to the first size, compares the cost, and chooses 
the footing with the least cost. It also calculates the quanti- 
fies of steel and concrete. Results obtained using the com- 
"puter program are presented and used to show that the 

footing designed by computer is the optimum footing. 


PRESSURE ON FORMS OF PREPACKED 
BEONICRETE 5. ce. 's carey snus we + 65-29 
“Yuzo Akatsuka—May 1968, pp. 390-394 


Observed data of pressure distribution on forms at an 
actual project are presented and discussed. A practical 
method of evaluating the pressure acting on prepacked 
concrete forms is suggested. 
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IMPROVED AIR-ENTRAINING ADMIXTURES 
FOR CONCRETE....... 1.» . 65-30 


Keith L. Johnson—May 1968, pp. 402-411 
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Test data covering improved, synthetically derived air- 
entraining admixtures for concrete are presented. The test 
data indicate that improved air-entraining admixtures can 
be formulated that overcome the loss in compressive strength 
usually associated with the incorporation of air into hydrau- 
lic cement mixes. 

Data comparing the most promising of the materials 
tested with two established commercial products are pre- 
sented and show that the valuable compressive strength 
properties are retained even in the presence of grossly ex- 
cessive amounts of admixture such as might inadvertently be 
used in the field. It is expected that products based on this 
new material will be generally available to the concrete in- 
dustry in the near future. 


ALLOWABLE DEFLECTIONS. ...... 65-31 
Subcommittee 1, ACI Committee 435—June 1968, 
pp. 433-444 


Discusses the factors affecting the deflection of reinforced 
concrete members and emphasizes the importance of taking 
them all into consideration for an accurate estimate of de- 
flection. Includes a table with an extensive list of situations 
requiring deflection limitations. These are based on L/ A ra- 
tios and absolute values applied to the total or incremental 
deflections. Discusses the most significant parameters af- 
fecting the L/D ratios as an indirect limit on deflections. 
Presents formulas and graphs for L/D and gives examples 
for their use. 

The report is divided into five chapters: Introduction, 
Computation of Deflections, Allowable Deflections, Allow- 
able Span/Depth Ratios, and Correlation with Actual 
Building Structures. 


MODAL DETERMINATION OF CONCRETE 
RESISTANCE TO POPOUT 
FORMATION Soeeea ee ere coe -mc eon 


Hans Henrik Bache and Jens Christian Isen—June 
1968, pp. 445-450 


An experimental investigation was carried out to deter- 
mine the resistance of popout formation in mortar. It was 
found that the required pressure to produce popouts on a 
concrete surface, from a spherically shaped particle near the 
surface, is directly proportional to the distance of the par- 
ticle from the surface, and the tensile strength of the con- 
crete, and inversely proportional to the size of the particle. 


CREEP RECOVERY OF PLAIN 
CONCRETE see ear, HS ees 


Donald R. Buettner and Ronald L. Hollrah—June 
1968, pp. 452-461 


Results of studies performed on one hundred, 1100 day 
old, plain concrete prisms are presented. These prisms had 
been placed under sustained load at 28 days. Creep recov- 
ery behavior, upon unloading, is examined. A number of 
prisms were unloaded and immediately reloaded to deter- 
mine the effect of this load cycle on creep. 

Elastic modulus and ultimate compressive strength tests 
were conducted to determine the effect of age and sus- 
tained load on these parameters. 


SHORT AND LONG COLUMNS UNDER 
UNIAXIAL AND BIAXIAL 
FLEXURE). fire iets soe eat ene cite 


Arieh Lev Abolitz—June 1968, pp. 462-469 


Equations for the working stress design of symmetrically 
reinforced short and long columns subject to flexure are pre- 
sented. For rectangular columns, an alternative method 


. slightly divergent from ACI 318-63, but possessing some 


advantages, is also given. For biaxial flexure weighted aver- 
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ages of some parameters are used, and all design equations 
are given in a form which applies to both uniaxial and bi- 
axial flexure. 


SIMPLIFIED DESCRIPTION OF CREEP 
SURFACE FOR A PORTLAND CEMENT 
MORTAR ois 5h catasinsruse Bike epee io ake Ie 


Leonard G. Tulin—June 1968, pp. 470-476 


The purpose of this study is the analysis of creep of plain 
portland cement mortar under uniform compressive stress 
from a phenomenological viewpoint with the objective of 
obtaining an alternate form of the strain-stress-time rela- 
tionship to that obtained from visco-elastic analysis. The 
aim is to obtain relationships which are more usable than 
the expressions obtained from the analysis of rheological 
models. The techniques of dimensional analysis are used to 
organize an experimental program and to determine the 
form of the expression describing the strain-stress-time sur- 
face. A suitable least squares method is used in the numerical 
evaluation of parameters in the equation of the surface, 
and some conclusions are drawn regarding the validity of 
the results. 

Comparison of the simplified equation of the creep sur- 
face with the results obtained from visco-elastic analyses 
shows that the alternate form for the surface is indeed 
simpler and therefore more usable than the results ob- 
tained from the analysis of rheological models. In this regard 
the objective of this investigation has been met. 


RECOMMENDED PRACTICE FOR CONCRETE 
FORMWORK (ACI 347-68) 65-36 


Announcement of ACI standard 

Separate copies of the standard available 

ACI 347-68 supersedes ACI 347-63 and Title No. 
64-33 


ACI Committee 347—July 1968, p. 497 


Presents brief introductory statement on the need for 
formwork standards based on the fact that 35 to 60 percent 
of the total cost of the concrete work in a project in the 
United States is in the formwork. A section is given on 
engineer-architect specifications noting the kind and amount 
of specification the engineer or architect should provide the 
contractor. Since the committee concludes that formwork 
design and engineering, as well as construction, must be 
the responsibility of the contractor, the recommendations 
contained inthe report are directed to that group. However, 
an understanding of these recommendations by engineers 
and architects will aid these groups in their specification 
functions. 

The report is divided into five chapters: 1. Design, 2. Con- 
struction, 3. Materials for Formwork, 4. Forms for Special 
Structures, and 5. Formwork for Special Methods of Con- 
struction. 


BIN WALL DESIGN AND 
CONSTRUCTION. ........... 


ACI Committee 313—July 1968, pp. 499-506 


This report presents wall design procedures for deep, 
cast-in-place, concrete bins and silos with a height equal to 
at least twice the diameter; free-standing or clustered; cylin- 
drical, rectangular, or irregular in shape. These bins are in- 
tended to hold common granular solids such as cement, 
flour, sugar, grain, fertilizer, dry chemicals, coal, and 
similar materials. Allowable unit stresses, formulas for ob- 
taining wall loads, design procedures, and determination of 
minimum wall thicknesses are given. 


GUIDE FOR LOW DENSITY PRECAST 
CONCRETE FLOOR, ROOF, AND 
WALL UNITS 


65-38 
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ACI Committee 523—July 1968, pp. 507-512 


This Guide presents information on materials, fabrication, 
properties, design, and handling of precast concrete floor, 


roof, and wall slabs having oven-dry weights of 50 pcf (nom. — 


800 kg/m’) or less. These concretes achieve their low weight — 


ta. 


by the use of low density mineral aggregates, air, or other 


gases. 


ARCHITECTURAL CONCRETE 
INTRODUCTION 


James M. Shilstone—July 1968, pp. 514-515 


A series of papers based on a symposium presented at 
the 1966 ACI Fall Meeting in New Orleans. 
The series reviews the special thinking and considerations 


required for architectural concrete which must be structurally — 


sound, aesthetically pleasing, and as economical as pos- 


sible. The papers view the subject from the standpoint of 


architect, engineer, and builder. 
Following a brief introduction, four authors cover, in turn, 


the architect's approach, structural implications, planning — 


requirements, and construction. 
ARCHITECT’S APPROACH TO 
ARCHITECTURAL CONCRETE 


Gyo Obata—July 1968, pp. 515-520 


The choice of material is but one part of architectural 
design. When an architect selects concrete, he must first con- 


sider whether it is appropriate in structural terms. Then he — 


must consider whether concrete is aesthetically right for the 
given project. The uses of concrete are varied and the results 
can be both structurally sound and beautiful to see. An 
architectural viewpoint is presented on the use of concrete as 
a structure and concrete as an aesthetic finish. 


SOME STRUCTURAL IMPLICATIONS OF 
EXPOSED CONCRETE. ..... 


Matthys P. Levy—July 1968, pp. 520-525 


When concrete is exposed architecturally, as well as being 
used structurally, the designer must consider a number of 
factors: structural aspects, properties and characteristics 
of the material, and construction methods. Apart from the 
obvious need to consider volumetric effects in design, such as 
shrinkage, creep, and volume change due to temperature, 
the very nature of the material requires special study. It is 
not sufficient to accept “average values” as design criteria, 
but testing on the actual concrete mix must be performed. 
Detailing and construction are important considerations for 
an architectural concrete structure, particularly the proper 
placement of joints, proper placement of reinforcement, and 
the method of curing. 


ARCHITECTURAL CONCRETE: PLANNING 
REQUIREMENTS. . . - + - 65-39% 


Larry C. Washburn—July 1968, pp. 515-531 


Advances detailing planning is important in achieving 
economical effective architectural concrete. The designer 
must be mindful of the material with which he is working 
even during initial sketches. During design, the architect and 
engineer should consider such important construction ele- 
ments as joints, form ties, shrinkage, etc. Lines which may 
appear effective on drawings can be difficult and costly to 
achieve in construction. Advance planning allows coordina- 
tion of aesthetic, structural, and construction factors in the 
development of finishes and construction techniques which 
are appropriate to the particular design. 


ARCHITECTURAL CONCRETE: CONTRACTOR'S 
EXECUTION ............. 65-39d 


E. Vernon Brown—July 1968, pp. 531-534 
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Architectural concrete requires advance planning and 
careful execution. The contractor should utilize a careful 
purchasing program, mock-ups, knowledgeable personnel, 
and specialists. Suppliers should be aware of quality stan- 
dards for the job. Major items of consideration include: 
materials, forming techniques, concreting operations, and 
surface finishing. 


EFFECTS OF CURING AND DRYING 
ENVIRONMENTS ON SPLITTING TENSILE 
STRENGTH OF CONCRETE....... 


J, A. Hanson—July 1968, pp. 535-543 


The splitting tensile strengths of lightweight and normal 
weight concretes were investigated in two test series which 
dealt with the effects of the curing and drying environments. 
The first series showed that the duration of the initial moist 
curing period prior to drying at 50 percent relative humidity 


' had little effect on the splitting tensile strength. While there 


was a loss of splitting strength for the lightweight concrete 
early in the drying periods, continued storage in the drying 
atmosphere led to considerable gain in the splitting 
strengths. In the second series, concretes were subjected to 
drying for 21 days at different levels of relative humidity 
after initial moist curing for 7 days. Only minor changes of 
splitting strength were found as the relative humidity varied 
from 75 to 10 percent. 


LARGE DIAMETER NONREINFORCED 
CAST-IN-PLACE CONCRETE 


Ernest C. Fortier—July 1968, pp. 544-549 


Describes continuously cast concrete pipe of 72, 84, and 
96 in. in diameter. The machinery to produce the pipe is 
described as are tests and materials of cast-in-place pipe of 
these large dimensions. 


PROPOSED ACI STANDARD RECOMMENDED 
PRACTICE FOR CONCRETE FLOOR AND SLAB 
CONSTRUCTION . 65-42 


ACI Committee 302—Aug. 1968, pp. 577-610 


Quality of a concrete slab or floor is highly dependent on 
achieving a hard and durable surface which is plane and 
free of cracks. The properties that the surface has are deter- 
mined by the quality of the concreting operations. Further- 
more, timing of these concreting operations and finishing 
techniques is critical. Otherwise, undesirable changes occur 
at the wearing surface; these may lead to soft or dusting 
surfaces, permeable concrete, cracking, and poor durability. 
This recommended practice tells how to produce good 
quality floors and slabs for various classes of service, em- 
phasizing such aspects of construction as site preparation, 
concreting materials, concrete mixture proportions, con- 


_ creting, workmanship, and curing. Adequate supervision and 
~ inspection are required of all job operations including par- 
ticularly those of finishing. 


GUIDE FOR DESIGN OF FOUNDATIONS AND 
SHOULDERS FOR CONCRETE 


PAVEMENTS. . . 65-43 


ee Ae ee Gn yO eee 


Subcommittee 1, ACI Committee 325—Aug. 1968, © 


pp. 611-617 
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Methods are suggested for material selection, moisture 
control, and compaction or treatment of soils and materials 
to assure volume stability and uniform support for concrete 
pavements. Various environments are considered and appro- 
priate methods of subgrade preparation outlined. Base and 
subbase functions are defined and adaptability of types of 
subbases discussed. Placement of materials to aid in subbase 
moisture control was emphasized in shoulder design. 

References to pertinent technical manuals and articles are 
made throughout and AASHO and ASTM standard methods 
and tests are keyed where appropriate. A section on recog- 
nition of causes of deficiencies in existing pavements is in- 
cluded to alert the engineer to the consequences of improper 
construction or adverse environment. 


MODEL TEST RESULTS OF VERTICAL AND 
HORIZONTAL LOADING OF INFILLED 
FRAMES Wo. oe eee eee oe 


Bryan Stafford Smith—Aug. 1968, pp. 618-625 


An investigation is described of the influence of vertical 
distributed loading on the horizontal stiffness and strength of 
masonry walls bounded by structural steel perimeter frames. 
It is found that for low vertical loads the horizontal stiffness 
and strength are greater than when there is no vertical load- 
ing. The modes of infill failure are as for horizontal loading 
only, i.e., a diagonal crack and corner compressive failure. 

As the vertical load is increased, an optimum value is 
found for the maximum horizontal stiffness and strength 
beyond which the horizontal behavior deteriorates to the 
stage where the vertical load alone is sufficient to precipi- 
tate failure. The optimum vertical load is about half the 
vertical failure load, and it is accompanied by a transition 
from the horizontal load failure modes to vertical load 
failure modes. 

Interaction curves are plotted to show the relation be- 
tween the vertical loading and horizontal strength. 


FACTORS IN THE ASEISMIC DESIGN OF 
REINFORCED CONCRETE SHEAR WALLS 
WITHOUT OPENINGS 


Norman B. Green—Aug. 1968, pp. 629-633 


Presents methods for calculating the ultimate strength of 
a shear wall and its deflection in the elastic and plastic or 
cracked condition based on tests of concrete beams. 

Discusses the use of concrete shear walls for lateral 
bracing against seismic forces and the requirements for 
lateral load distribution to bracing elements. Presents a 
method for eliminating the effects of foundation yielding on 
lateral load distribution. 


Cwatt The Lt oe 


EXPLORATORY SHEAR TESTS EMPHASIZING 
PERCENTAGE OF LONGITUDINAL 
STEEL 


K. S. Rajagopalan and Phil M. Ferguson—Aug. 
1968, pp. 634-638 


The shear strength of reinforced concrete beams as given 
by ACI 318-63 is known to be unconservative when the ratio 
of the longitudinal reinforcement, p, is small. The aim of the 
present investigation was to assess the extent of this inade- 
quacy. 

Ten rectangular beams without web reinforcement and 
having p between 0.0173 and 0.0025 were tested; results 
of 27 other beams with p less than 0.012 from various other 
investigators were also analyzed. All the beams considered 
had a/d ratios greater than 2.75. 

Three rectangular beams with web reinforcement are 
also reported. 
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INSPECTION AND QUALITY CONTROL 
OF CONCRETE. ..... +++ sees 


INTRODUCTION 
Dixon O’Brien, Jr. 
SPECIFICATIONS—THE STARTING 
POINT 
Russell S. Fling 


DESIGN ENGINEER’S RESPONSIBILITY 
DURING CONSTRUCTION. ...... 


Bertold E. Weinberg 
CONTRACTOR COMPETENCY: THE KEY TO 


6 4) ah wie pee ete tele e fess sre 


MINIMUM INSPECTION. ....... 65-47c 
Roger H. Corbetta 

SOME INSPECTION PROBLEMS—A 
SUGGESTED SOLUTION. ....... 65-47d 
J. Di Stasio 


QUALITY CONTROL DOES NOT COST— 


IT*PAYSiankstet ees ee UR es 65-47e 
Raymond C. Reese 
INSPECTION—BY WHOM? ...... 65-47f 


Dixon O’Brien, Jr. 


TRAINING AND CONCRETE QUALITY—A 
CEMENT COMPANY’S VIEW 65-47g 


Joseph J. Waddell 
Aug. 1968, pp. 640-658 


A symposium of seven brief papers based on a session 
sponsored by ACI Committee 311, Inspection of Concrete, 
at the 1967 ACI Fall Meeting in Des Moines. 

The essentials of specification preparation are discussed. 
An engineer discusses the engineer’s role in construction in- 
spection, and a contractor presents the view that the major 
responsibility for inspection should be the contractor's. Some 
problems encountered in inspection are noted and a proce- 
dure to solve them offered. The advantages of quality con- 
trol are looked at and the means by which inspection is 
actually being provided are reviewed. The final paper dis- 
cusses ways in which private organizations can help train 
inspectors. 


LONG-TIME TORSION TESTS. ..... 
G. S. Pandit—Aug. 1968, pp. 659-661 


Long-time torsion tests on two specimens, one of plain 
concrete and the other of reinforced concrete, are presented 
together with short-time tests on two companion specimens. 
The effects of sustained loading on ultimate torsional 
strength and stiffness, the torque-twist curves, and the con- 
crete strains are considered. The test results are also exam- 
ined with regard to elastic and plastic theories. 


STRESS DISTRIBUTION IN SPLITTING 

TESTS 65-49 
J. D. Davies and D. K. Bose—Aug. 1968, pp. 662- 
669 


Describes a comparative analytical study of the critical 
stress distributions developed in splitting tests on concrete 
specimens of various shapes. Assuming linear elastic be- 
havior, the splitting stresses for the four following cases are 
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investigated for concentrated line loading: (a) cylinder speci- 
mens; (b) cube specimens; (c) beam specimens; and (d) cube 
specimens tested diagonally. 

Itis demonstrated that Specimens (a), (b), and (c) have 
similar distribution patterns of tensile stress. In particular, 
the cube splitting test forms a suitable practical alternative 
to the standard cylinder splitting test to assess the tensile 
strength of concrete. 

The study of Specimen (b) is extended to include the ef- 
fects of distributed loads on the stress patterns. 


PROPOSED REVISION OF ACI 505-54: 
SPECIFICATION FOR THE DESIGN AND 
CONSTRUCTION OF REINFORCED CONCRETE 
CHIMNEYS 3.55. cor ts:nie hei:s)sney 9 wets 65-50 


ACI Committee 307—Sept. 1968, pp. 689-712 


This report gives material, construction, and design re- 
quirements for reinforced concrete chimneys. The report sets 
forth recommended loadings for the design of reinforced 
concrete chimneys and recommended methods for determin- 
ing the stresses in the concrete and reinforcement resulting 
from these loadings. Charts containing curves to aid in the 
rapid solution of the specified formulas are included. While 
the method of analysis applies primarily to chimneys, it can 
be used for other hollow circular cross sections, with or 
without openings, where the shell thickness is small in pro- 
portion to the diameter. 

Formulas are recommended for determining the tempera- 
ture gradient through the concrete resulting from the dif- 
ference in temperature of the gases inside the chimney and 
the surrounding atmosphere, together with methods for de- 
termining the stresses in the concrete and reinforcement 
both vertically and circumferentially due to the tempera- 
ture gradient through the concrete. 

Formulas for combining the stresses due to dead and 
wind (or earthquake) loads with the stresses due to tem- 
perature are included in the specification, together with 
recommended allowable stresses in the concrete and rein- 
forcement for the various stress combinations. 

The specification refers to the ACI “Building Code Re- 
quirements for Reinforced Concrete” (ACI 318) for applica- 
ble requirements with supplemental provisions to take care 
of the special requirements for concrete chimneys. 

Appendices 1 and 2 review current (1968) practices for 
linings for concrete chimneys, for lightning protection, ob- 
struction lighting, access ladders, and other chimney ac- 
cessories. 


PROGRESS REPORT ON CODE CLAUSES 
FOR “LIMIT DESIGN” 65-51 


ACI-ASCE Committee 428—Sept. 1968, pp. 713- 
720 


ACI-ASCE Committee 428, Limit Design, has prepared 
“model clauses” in the area of its assigned mission. This 
report presents an amended and editorially corrected ver- 
sion of the fifth draft of the model clauses, and represents 
the committee's present progress in a continuing effort. 

The model clauses presented can be used as the provisions 
for inelastic design in any code, but they are presented 
within the context of ACI 318-63 to give them a specific 
frame of reference. The committee presents them as if they 
were an additional chapter of the ACI Code in Part IV-B. 

Following the model chapter, a commentary is presented 
which discusses each “section” of the chapter. 

The suggested model clauses define envelopes, or upper 
and lower limits, rather than a single method of design. 
There is a section, however, which presents conditions to be 
satisfied regardless of method used. The model clauses can 
be used for each of the methods presented in recent years 
with only minor additions or adjustments to the method. 
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_ COMPRESSION SEALS FOR 
BRIDGES M20) (inna, ayo. akan 65-62 


Stewart C. Watson—Sept. 1968, pp. 721-729 


Reviews the kinds of problems that develop when im- 
proper or inadequate joint sealing practices are used on 
bridges. Describes the many things to be considered when 
selecting a sealing system and shows how the trend to longer 
bridge spans require consideration of compression seals. 

A brief review is given of practices in North America and 
Europe and several types of newly-developed compression 
seal systems are illustrated. 


- DESIGN PROCEDURES FOR COMPUTING 
SEELECTIONS » Kaliwis: ch cx dee mosete tener 4 


Dan E. Branson—Sept. 1968, pp. 730-742 


Presents design procedures for computing short-time and 
long-time deflections of noncomposite and composite ordi- 
nary reinforced and prestressed concrete beams. The paper 
discusses phases of the subject indicated in the ACI Build- 
ing Code but not specifically defined therein, and is, in part, 
based on recent work of ACI Committee 435, Deflections. 


_ EFFECT OF RUST AND SCALE ON THE BOND 
CHARACTERISTICS OF DEFORMED 
REINFORCING BARS. ......... 


_E, L. Kemp, F. S. Brezny, and J. A. Unterspan—Sept. 
1968, pp. 743-756 


An experimental program was established to provide 
needed information on bond characteristics of ASTM A 432 
~ bars with a broad range of scale and rust conditions. The 

principle parameter in the test series was the bar surface 
conditions. 

It was concluded that the bond characteristics of de- 
formed reinforcing bars with deformations meeting ASTM 
A305 specifications do not appear to be adversely affected 
by varying degrees or types of surface rust or ordinary mill 
scale provided the weight of the bar meets the minimum 
ASTM weight and deformation height requirements. The 
deformation dimensions appear to govern bond characteris- 
tics of rusty bars, in that these bars exhibit a behavior 
similar to companion “as rolled” bars. The test data indicate 
that the current bond requirements are quite conservative, 
especially with regard to smaller bars because of the 800 
psi (nom. 60 kgf/cm’) maximum stress limit. Concrete 
strength appears to control the over-all bond behavior, par- 

_ ticularly slip and deformation, to a much greater extent than 
~ the surface condition of the bar. 


_ NONLINEAR ANALYSIS OF REINFORCED 
CONCRETE BY THE FINITE ELEMENT 
METHOD iat ois ie eet sie eas 


~ Arthur H. Nilson—Sept. 1968, pp. 757-766 


Recent development of the finite element method of 
analysis permits consideration of members which are non- 
- homogeneous, defined by irregular boundaries, and 
_ arbitrarily supported and loaded. The continuum is replaced 
~ with a system of finite elements interconnected only at dis- 

“crete points and the resulting structure is analyzed as a 
highly indeterminate system. The method is used to deter- 
mine the internal stresses and displacements for reinforced 
concrete members subjected to progressively increasing load, 
with recognition of the several sources of nonlinearity. The 
resulting model permits accounting for (a) the influence of 
reinforcement, (b) changing topology due to progressive 
cracking, (c) realistic bond stress transfer between concrete 
and reinforcement, and (d) nonlinear material properties. 
Incremental loading permits study of member behavior 
through the entire range from zero load to ultimate. 
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HIGH STRENGTH BOLT SHEAR CONNECTORS 
=-PUSHOUT, TESTS 5... < .. s, s, seme 65-56 


Lawrence N. Dallam—Sept. 1968, pp. 767-769 


Presents static pushout tests of concrete-steel specimens 
using high-strength bolts as shear connectors. The bolts were 
embedded in normal weight concrete and pretensioned by 
the turn-of-nut method after the concrete had aged 28 days. 
The length of bolt embedded was 4 in. (10.16 cm) within a 
6 in. (15.24 cm) slab. Standard steel washers were spot 
welded under the heads of the bolts prior to installation. 
Twelve specimens were tested, four each with bolt diameters 
of 2, %, and % in. (1.27, 1.59, and 1.90 cm). Test results 
show very little slip between the slab and steel beam until 
friction is overcome. The bolts exhibited a greater useful 
capacity and ultimate strength than comparable studs. 


CRITICAL STRESS, VOLUME CHANGE, AND 
MICROCRACKING OF CONCRETE . 65-57 


Surendra P. Shah and Sushil Chandra—Sept. 1968, 
pp. 770-781 


When concrete and mortar specimens are subjected to 
increasing uniaxial compression, their Poisson’s ratios start 
to continuously and significantly increase on attaining a cer- 
tain stress level called initiation stress. At a higher stress 
called critical stress, the volume of the concrete starts to in- 
crease rather than continuing to decrease. This inelastic 
behavior is due to the composite nature of concrete. Hard- 
ened paste specimens continue to consolidate at an increas- 
ing rate with increased load, and stone specimens show only 
a slight volume expansion at stresses near failure. Increasing 
the volume percentages of sand and gravel significantly re- 
duces the percentage values of initiation stress and critical 
stress. Similarly, increasing the size of aggregate particles or 
reducing the strength of bond between aggregate and paste 
makes concrete more inelastic. A study of the correlation 
between external volume changes and internal microcrack 
propagation showed that the load at which the stress- 
volumetric strain curve deviates from linearity is related to a 
significant increase in microcracking at the aggregate-paste 
interface and that the stress at which volume begins to in- 
crease is related to a noticeable increase of microcracks 
through the matrix. Macroscopically, critical stress appears 
to be related to strengths of concrete under short-term, re- 
petitive and long-time loading, and to fracture toughness, 
while microscopically, critical stress seems to indicate the 
beginning of significant slow crack growth. 


CONSTRUCTION OF HABITAT ‘67 . . . 65-58 
David J. Fitzgerald—Oct. 1968, pp. 801-810 


Describes the conception, planning, design and construc- 
tion of this featured structure at the 1967 World’s Fair in 
Montreal. 


SHEARHEAD REINFORCEMENT FOR 


SLABS gree ee eens earns sk 65-59 
W. Gene Corley and Neil M. Hawkins—Oct. 1968, 
pp. 811-824 


Tests of concentrically loaded slab-column specimens con- 
taining either lightweight or normal weight aggregate con- 
crete and shearhead reinforcement made from structural 
shapes are briefly described. Based on the results of tests on 
these 21 specimens, a design procedure for shearheads at 
interior supports is proposed and a design example is pre- 
sented. Strengths implied by this design procedure are com- 
pared with measured loads from tests described here and 
also with loads from other tests. The proposed design pro- 
cedure is shown to provide shear capacity in the slab that 
is consistent with load factors and strength reduction fac- 
tors being considered for use in the 1970 ACI Building Code. 
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CRACK CONTROL IN REINFORCED CONCRETE 
STRUCTURES... .. 2... eee ees 65-60 


Edward G. Nawy—Oct. 1968, pp. 825-836 


The cracking problem in concrete structures is becoming 
more critical because of the upgrading of the allowable 
stresses, strengths, and deflections, and using ultimate load 
procedures in design. Reasonable information exists on meth- 
ods of crack control in reinforced concrete beams. 

This paper deals with the present state of knowledge on 
cracking in concrete, procedures for crack control in ex- 
posed and protected structures, and improving flexural 
cracking behavior in beams, one-way slabs, and two-way 
slabs. Current acceptable expressions for determining crack 
width are applied to practical engineering designs. Also a 
discussion and tabulation of the permissible crack width 
in structures under different uses and exposures are pre- 
sented. 


SPIRALLY PRESTRESSED CONCRETE 
CYLINDERS... isdiesee) fdtied nets rants whe 


C. W. Martin—Oct. 1968, pp. 837-845 


Experiments with 17 spirally prestressed concrete cylinders 
are described. Spiral prestressing wire volume was 0.6 to 1.2 
percent of concrete volume. Ultimate axial stress was in- 
creased 2.5 times but was virtually independent of lateral 
prestress. Axial stress at which Poisson's ratio deviated from 
a constant, axial stress at 0.05 percent offset and axial 
stress at minimum volume were increased by factors of 1.5 to 
2.0 by lateral prestressing. Creep rupture occurred at 12.75 
ksi (896.4 kgf/cm”) axial stress but not at 5 ksi (351.5 
kgf/cm’ ). Four ksi axial compression might be a reasonable 
working stress for materials and percentages investigated. 


STRENGTH, DURABILITY, AND SHRINKAGE 
OF INCOMPLETELY COMPACTED 
CONCRETE sets. tos, gv. rioten . 


B. S. Heaton—Oct. 1968, pp. 846-850 


An experimental investigation was carried out to deter- 
mine the effects of different levels of compactive effort on 
the compressive strength, durability, and shrinkage of con- 
crete over a range of workabilities. 

Results show that even when increase in water content 
alone is used to increase workability, at low levels of com- 
pactive effort comparable with those used in normal building 
construction, maximum strength may be achieved with high 
workability high water content concrete. 


DYNAMIC RESPONSE OF PRETENSIONED 
PRESTRESSED CONCRETE BEAMS. . . . 65-63 


Wayne A. Hamilton—Oct. 1968, pp. 851-855 


Seven pretensioned concrete beams were subjected to a 
highly impulsive load. The load, reaction, and displace- 
ment of the member were recorded. A comparison is made 
by determining the ratio of ultimate dynamic moment to 
ultimate static moment. 

The test results show that the members will carry a 35 
percent larger ultimate moment when applied dynamically, 


STRENGTH AND MICROCRACKING OF PLAIN 
CONCRETE UNDER TRIAXIAL 
COMPRESSION . + +» + 65-64 


K. T. Krishnaswamy—Oct. 1968, pp. 856-862 


Concrete cubes were axially loaded in uniaxial and tri- 
axial compressive loads separately. Slices were made from 
the strained specimen and these were examined for internal 
cracks using a microscope. By comparison of the internal 
microcracks in the two loading conditions an attempt has 
been made to explain the increase in the strength of concrete 
under triaxial compression. 


- - 65-62 


1968 SYNOPSES V.65 


RELATIONSHIP BETWEEN MOMENT CAPACITY 
AT FLEXURAL CRACKING AND AT 

ULTIMATE IN PRESTRESSED CONCRETE 
BEAMS ... . - 65-65 


Ifedayo O. Oladapo—Oct. 1968, pp. 863-875 


Presents an analytical study of the variation of the ratio 
of cracking moment to ultimate moment in prestressed con- 
crete beams. The effect, on the ratio, of variations in the 
section properties, the limiting tensile stress of concrete and 
the level of prestress were investigated. 

The analysis shows that there is a useful range for the 
steel ratio and that a limitation is necessary for the maxi- 
mum as well as the minimum steel ratio. It is also shown that 
a direct control of cracking can be carried out, by stipulating 
a specified value for the ratio of cracking moment to ulti- 
mate moment and permissible stresses can be dispensed with 
in so far as they are indirect controls of cracking. 


STRUCTURAL FABRIC REINFORCEMENT IN 
CONCRETE SLABS......... . - 65-66 


Walter Podolny, Jr.—Oct. 1968, pp. 877-884 


Discusses the manufacture, advantages, and applica- 
tions of welded wire fabric as affected by pertinent sections 
of ACI 318-63. Describes the use of fabric in continuous one- 
way short-span slabs, in one-way corridor-type structures, 
long-span one-way slabs, two-way slabs, and as tempera- 
ture reinforcement. 


GUIDE FOR MAKING A CONDITION 
SURVEY OF CONCRETE IN 
SERVICE!) Sop hertes a RS ee OS=6F 


ACI Committee 201—Nov. 1968, pp. 905-918 


This guide provides a system for reporting on the condi- 
tion of concrete in service. It includes a check list of the many 
details to be considered in making a report, and provides 
standard definitions of 40 terms associated with the dur- 
ability of concrete. Its purpose is to establish a uniform sys- 
tem for evaluating the condition of concrete. 


VARIABLE DEPTH FLOOR SLABS FOR 
PARKING GARAGE ......... . 65-68 


E. Vernon Konkel and Nicholas V. Tsiouvaras—Nov. 
1968, pp. 919-928 


Describes the analysis, design, and construction of the 
variable depth floor slabs of the parking garage for the 
Chase Stone Center—Colorado Springs, Colo. Column cen- 
ters are 30 ft each way and columns are structural steel. A 
typical slab is cast in place 24 in. deep at the columns and 
7 in. at the center lines of the square panels. The undersur- 
face of the slab is a hyperbolic paraboloid with sections 
parallel to the center lines as straight lines in both directions 
which results in a “hypar slab.” This system is easy to form 
and results in several other economies that make the system 
desirable for structures of this type. The elastic frame method 
was used for both the applied loads and for the effect of the 
prestressing forces. Calculations are described in detail. 


REVERSED CURVATURE OF TENDONS IN 
PRESTRESSED CONTINUOUS 
MEMBERS ............... 65-69 


Walter E. Riley—Nov. 1968, pp. 929-936 


For any loading, it is possible in continuous prestressed 
concrete members to avoid secondary bending moments 
due to reversed curvature of tendon, if the tendon is placed 
to proper profile and consideration is given to the total effect 
of the forces of tendon on the concrete member. Examples of 


uniform loading, midpoint loading, and third-point loading 
are given. 
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USE OF SPIRAL WELDED STEEL TUBES IN 
PIPE COLUMNS ......... . 65-70 


Noel J. Gardner—Nov. 1968, pp. 937-942 


An experimental investigation into the structural behavior 
of concrete-filled spiral welded steel tubes under axial load 
is described. The experimental results are compared with the 
ACI-NBC (1967) requirements, with a previously proposed 
new ACI-NBC requirement and with the tangent moduli 
method. Results on the manufacturing stresses in the steel 
tubes are also given. 


_ BEAM SHEAR STRENGTH PREDICTION 
BY ANALYSIS OF EXISTING 
CALTON 56) oe Cone IL RIL SS a eS 


“Theodore C. Zsutty—Nov. 1968, pp. 943-951 


An empirical method which combines the techniques of 
dimensional analysis and statistical regression analysis is 
applied to existing sources of reinforced concrete beam 
shear test data. For beams with a/d above 2.5, the method 
-has produced failure stress prediction equations of the form 
v= k(fpd/a)'!® for both cracking and sudden diagonal 
tension shear. These equations have a low percentage of pre- 
diction error for a wide range of beam properties and test 

sources. The high, but variable, shear failure stress of short 
beams with a/d < 2.5 has a lower bound given by the slen- 
der beam prediction equations. Further, short lateral stub 
_beams, without top and bottom load and support block 
pressures, appear to have slender beam behavior. 


WARPING AT THE EDGES OF PRESTRESSED 
AND REINFORCED CONCRETE 
~ PAVEMENT 


“Michel Amin Sargious—Nov. 1968, pp. 952-958 


Deformations at the corners of prestressed and reinforced 
concrete slabs were measured to study warping and its effect 
on the strength of pavement for Kuwait International Air- 
port. The principal variables for the prestressed pavement 
were the length of slab, concrete strength, and compressive 
stresses through prestressing forces. For the reinforced con- 
¢rete pavements the principal variables were the location of 

~ the corners at which the measurements were taken. 

The observations of the vertical movement due to warp- 
ing at different times and different days were recorded and 
plotted in curves, for comparison between the vertical move- 
ment at the corners of the different slabs. 

A limited study for the extension of the warping along 
the two perpendicular edges meeting at the corner was 

done in one case. Also, a loading test at the corner of only 
“one slab was done for investigating the value of the load 
required to bring the corner down to contact point and to 
find out if any failure could take place at the corner under 
the design load. 


DETERMINING THE TEMPERATURE HISTORY 
‘OF CONCRETE CONSTRUCTIONS FOLLOWING 
FIRE EXPOSURE 65-73 


/T. Z. Harmathy—Nov. 1968, pp. 959-964 


With the use of thermogravimetry and dilatometry the 
maximum temperatures attained at various locations in a 
concrete construction during a fire can be determined, if 
‘samples of the concrete can be obtained within 1 or 2 days 
of the fire. 
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EFFECT OF ANCHORAGE EFFICIENCY OF 
LATERAL REINFORCEMENT ON THE 
“TORSIONAL STRENGTH OF REINFORCED 
_ CONCRETE BEAMS. . 


i. Navaratnarajah—Nov. 1968, pp. 965-968 


65-74 
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Two methods of anchorage of lateral reinforcement with 
longitudinal reinforcement in reinforced concrete beams, 
namely either tied or welded to each other, and their 
effects on the contribution of the reinforcement towards 
the ultimate torsional strength of the beams are discussed. 
Experimental results are presented which show the superior- 
ity of welding the lateral reinforcement to the longitiduinal 
reinforcement over the other method. Levels of strain in the 
lateral steel are shown to be at or above yield strains in 
welded beams, but below yield strains in tied beams. A 
modified expression for the ultimate torsional strength of 
welded rectangular reinforced concrete beams is suggested 
based on these findings. 


PROPORTIONING FLY ASH CONCRETE 
MIXES FOR STRENGTH AND 
ECONOMY ce eceeiones) ios sci ees 


Robert W. Cannon—Nov. 1968, pp. 969-979 


A method is presented for proportioning fly ash with 
cement to produce concrete of equal strengths at 28 and 90 
days to concrete without fly ash. The method was developed 
by the Tennessee Valley Authority (TVA) as a result of using 
fly ash in all classes of concrete for the past 12 years. Effects 
of differing proportions of fly ash on water requirements, 
strength, and economy are given along with a discussion of 
the effects of fineness and carbon content of fly ash and 
variations in strength of cements on cement requirements. 
Comparisons are made between the cement requirements as 
determined by this method with the cement actually re- 
quired by tests from the Corps of Engineers, TVA, and Bays 
Mountain Construction Company using at least nine different 
suppliers of cement and eight different fly ashes, four of 
which would not meet Federal and ASTM specifications. 


EXPERIMENTAL STUDY OF REINFORCED 
CONCRETE FRAMES SUBJECTED TO 


ALTERNATING SWAY FORCES..... 65-76 
Fred Beaufait and Ronald R. Williams—Nov. 1968, 
pp. 980-984 


Presents a preliminary investigation studying the behavior 
of a reinforced concrete, pin-supported portal frame sub- 
jected to sway forces. The program involved the testing of 
seven frames: four frames were subjected to cyclic sway 
forces and three frames were loaded to failure with a single 
sway force. The objectives of this project were to study the 
influence of the placement of the reinforcing steel at the 
joints on the ultimate load capacity of the structure and to 
examine the effects of cyclic loading on the behavior of a 
reinforced concrete frame. 


RECTANGULAR SPIRAL BINDERS EFFECT ON 
PLASTIC HINGE ROTATION CAPACITY IN 
REINFORCED CONCRETE BEAMS... . 65-77 


Edward G. Nawy, Rodolfo F. Danesi, and John J. 
Grosko—Dec. 1968, pp. 1001-1010 


Limit design of concrete indeterminate structures is based 
on rotation-compatibility of the plastic hinges. Improved 
rotation capacity of the hinges permits better redistribution 
of moments and higher reserve strength of structural sys- 
tems. This investigation deals with the use of rectangular 
spiral binders for confining the concrete in beams to in- 
crease the rotation capacity of the plastic hinge. These 
spirals serve simultaneously as diagonal tension rein- 
forcement. 

Two series were tested: tension hinges in beams 84 in. 
(2.1 m) span subjected to transverse load only, and com- 
pression hinges in beams 80 in. (2.0 m) span subjected to 
both transverse and axial load. It is found that rectangular 
spirals are very effective in increasing the rotation capacity 
of tension and compression plastic hinges. A possible maxi- 
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mum effective percentage by volume of rectangular spirals 
for p” seems to be about 3.0 percent for tension hinges and 
slightly more than 2.0 percent for compression hinges. 


CORROSION OF STEEL IN LIGHTWEIGHT 


CONCRETE SPECIMENS .......-.- 65-78 
S. B. Helms and A. L. Bowman—Dec. 1968, pp. 
1011-1016 


Severe corrosion of reinforcement in channel slabs of a 
roof structure was reproduced by cyclic exposure of labora- 
tory molded prisms and cylinders containing steel inserts. 
Earlier studies using small cylinders showed that the first 
indications of corrosion would be evident after 50 cycles of 
wetting and drying. 

Specimens exposed to daily cycles involving directional 
exposure to condensation and saturation at elevated tem- 
peratures show 100 cycles adequate to determine the ab- 
sence of any corrosive tendency. 

While the presence of two percent calcium chloride may 
not be corrosive in more favorable environments, the re- 
sults indicate that for severe exposure to moisture and 
temperature changes the safe practice is to use materials 
known to be free of chlorides. Inserts in control specimens 
containing no chloride accelerator were free of corrosion, 
with either of two types of lightweight aggregates, even 
after 150 cycles of exposure. 


STRUCTURAL DESIGN CONSIDERATIONS FOR 
SETTLING TANKS AND SIMILAR 
STRUCTURES... oy. cevepesns, oye sit 0, 05979 


Anand B. Gogate—Dec. 1968, pp. 1017-1020 


Reviews available literature on the analysis and design 
of concrete settling tanks and similar structures. Recom- 
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mended procedures for design are discussed in the light of 
modern research. New criteria for code design provisions 
based on crack widths and crack spacing are suggested. A 
comparison is made of the concrete tank with a conventional 
structure in areas where special provisions are n 


HYDROGEN EVOLUTION FROM 
FERROPHOSPHOROUS AGGREGATE IN 
PORTLAND CEMENT CONCRETE . . . . 65-80 


T. G. Clendenning, B. Kellam, and C. Macinnis— 
Dec. 1968, pp. 1021-1028 


Hydrogen evolution in a heavy concrete containing ferro-— 
phosphorus aggregate was noted during construction of a 
biological shield for a nuclear generating station. While the 
reaction was of a self-limiting nature, the concrete would 
produce over 25 times its volume of hydrogen before the 
reaction ceased. The factors affecting the reaction and the 
possible mechanisms involved are discussed. Subsequent in- 
vestigation has shown that a similar reaction occurs with 
ferrosilicon, another heavyweight slag, otherwise of poten- 
tial value in heavy concrete. 


ULTIMATE STRENGTH ANALYSIS OF COUPLED 
SHEAR WALIS............ - 65-81 


Arnold Winokur and Jacob Gluck—Dec. 1968, pp. 
1029-1036 


Presents an ultimate strength method to analyze coupled 
shear walls. The collapse mechanism is assumed to have 
plastic hinges at the points of contact of the connecting 
beams and the shear wall and at the bottom of the latter. 
The method is applicable to multistory structures comprising 
different types of simple and coupled shear walls with or 
without abrupt changes in cross section. 


